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FROM THE EDITOR 


New Key and Telegraph Article 
n the June 2016 issue, we announced 
[e= John Casale had resigned as Author 
of the Key and Telegraph column after 
fifteen years of service. He was the longest 
tenured author of Key and Telegraph, 
bringing our readers a wide range of excel- 
lent articles about the history of telegraphy 
including biographies, company profiles, 
and research about keys and key makers. 
We salute John on his many contributions 
to the AWA Journal and wish him well in 
all of his future endeavors. 
We are currently searching for a colum- 


nist to replace him and welcome sugges- 
tions as well as applicants. In the meantime 
we bring our readers an article that was co- 
published with our strategic partner, Radio 
Club of America. “The Atlantic Cable and 
the Origins of Signal Shaping” was written 
by David and Julia Bart, who have authored 
many articles on the history of technology. 
It will run in three parts in the AWA Journal 
beginning in this issue. An earlier version 
of the article appeared in its entirety in the 
Spring, 2016 issue of The Proceedings of 
the Radio Club of America. 

—MFE 


ABOUT OUR AUTHORS 


STEVE AUYER, N2TKX 
Working With Tungar Rectifiers 

Steve’s interest in “how things work” 
dates back to his early teens when he began 
disassembling, repairing (sometimes suc- 
cessfully) and modifying radios, and later 
TV sets. He received his BS in Physics from 
the University of Cincinnati (“Go 
Bearcats”) in 1965 and worked at a U.S. 
Navy research laboratory in Annapolis, MD 
for a year before responding to a recruit- 
ment advertisement from General Electric 
in Syracuse, NY. That began a 34-year ca- 
reer with GE in both Syracuse and Pittsfield, 
MA. Along the way he picked up an MBA 
from Syracuse University (“Go Orange’’) in 
1979, and his amateur radio license in 1993. 

His career at GE included assignments in 
Engineering, Finance, Marketing, Opera- 
tions and Program Management. These 
were in GE’s Aerospace Group and when 
he retired he was Production Program Man- 
ager for GE’s line of solid state air traffic 
control radars. 

As might be expected, Steve has a col- 
lection of GE’s consumer radio products 
which currently numbers 125+ radios and 
spans the time frame from 1934 to the 
mid-1970s, with a few radios of more re- 


cent vintage. One of his recent projects has 
been researching GE’s transition from vac- 
uum tube portable radios in the early 1950s 
to all solid state portables by 1960—with 
emphasis on GE’s steep “learning curve” 
and production problems as they introduced 
the new technology. 

Steve welcomes communications with 
others who share his interest in GE products. 


MICHAEL W. MARINARO, WNIM 
The Shadow of Marconi: Part 2, The Fate 
of the Wellfleet Station Compound 


Michael Marinaro was first licensed in ~ 


1952 as KN2CRH and has been licensed 
continuously since then, currently holding 
extra class license WNIM. Previous calls 
were K2CRH, WSRBB and WIHNJ. 
Michael is a graduate of the City University 
of New York and recently earned a mas- 
ter’s degree in History, with honors, from 
Central Connecticut State University. He is 
retired from the financial services industry. 

Marinaro has authored two recent articles 
which appear on the Connecticut Humani- 
ties Council website http://www.Connecti- 
cuthistory.org. “A Diversified Mind: Hiram 


Percy Maxim” and “Amateur Radio Comes 
(continued on page 9) 
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FROM THE DEPUTY DIRECTOR 


Hi Everyone, 


ast year, long-time AWA Review Ed- 
itor Robert Murray encountered 
some medical issues which required 
him to resign suddenly. Eric Wenaas and 
David Bart bravely stepped forward and 
have edited the very fine 2016 Review. On 
behalf of all AWA members, I want to 
thank Bob Murray for his many years as 
AWA Review Editor. Under Bob’s guidance 
the Review has continued to grow as an ex- 
cellent historical book and Eric and Dave 
have continued that legacy. Eric has agreed 
to be Editor for the 2017 Review, assisted 
by Dave. 

In another change of editorial leadership, 
Michael Rosenhouse has taken over as Editor 
of the AWA Gateway. The Gateway was 
founded four years ago by AWA Journal Edi- 
tor Marc Ellis, who saw a need foran AWA 
publication with content designed specifi- 
cally to attract newcomers to our hobby. 

Over the last four years, Marc has re- 
leased sixteen issues of this high-quality 
publication along with sixteen issues of the 
AWA Journal. He leaves the Gateway now 
in order to devote all his energies to editing 
and producing the Journal. 

For those of you who are unfamiliar with 
the AWA Gateway, it is published quarterly 
and posted on the AWA website, available 
for free download. The current issue and all 
prior issues are available. 

I continue to be amazed and overwhelm- 
ingly pleased by the level of volunteerism of 
AWA members. AWA members selflessly 
offer countless hours of working, writing, 
speaking, sharing, acting as docents, editing, 
doing historical research, mentoring, web 
mastering, doing construction, and all sorts 
of other activities. It is an amazing organiza- 
tion and AWA thanks you. We are often 
asked “What can I do to help AWA?” Well, 
here are just a few of the current volunteer 
opportunities: 


1. Eric Wenaas is looking for an Associate 
Review Editor. If you have experience in 
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editing and/or writing technical or histori- 
cal papers, are proficient with Word, and 
have time available between January and 
March each year to review and edit papers, 
please contact Eric at: 
eric@chezwenaas.com 

A more complete job description will be 
posted on the AWA website. . 


2. Mike Rosenhouse, Gateway Editor, 1s 
looking for columnists or single article 
writers for the quarterly AWA Gateway. 
Please contact Mike at: 
mike@rosenhouse.net 


3. AWA is looking for a grant writer to re- 
search and develop applications for grants. 
If you are experienced in grant writing, 
please contact me at: 
N2EVG@ARRL.net. 


4. Marc Ellis is always happy to hear from 
those interested in writing regular columns 
or occasional feature articles for the AWA 
Journal. Contact him at: 
mfellis@alum.mit.edu 


5. If you are interested in becoming a mu- 
seum docent, AWA could use help on 
Tuesdays and Saturdays. We will provide 
the training, and what a great way to in- 
crease your knowledge base! Please contact 
me at: NNEVG@ARRL.net. 


The lifeblood of AWA is volunteerism. 
If you have the time and skills that could 
help AWA, please consider volunteering. 
Although the pay is low (well, there is no 
pay), the opportunity to volunteer your tal- 
ents to make AWA grow and to interface 
with your fellow members is very reward- 
ing. The current volunteers provide thou- 
sands and thousands of hours of their time 
and we have a wonderful time together. 
Please don’t be shy and consider joining 
our merry band of volunteers by contacting 
me at NREVG@ARRL.net. 

— Bob Hobday, N2EVG 


MEMBERSHIP NEWS 


AWA JOURNAL POLICY ON PROMOTING EVENTS: The AWA Journal is pleased to 
list the meets and meetings of any established antique radio organization, whether or not 
it is associated with the AWA. Send your information to Marc Ellis, Editor, AWA Journal, 


E-mail mfellis@alum.mit.edu. 


Information About AWA 
and Other Events 


AWA ON-THE-AIR EVENTS 
Please see the Amateur Radio column in 
this issue for a complete schedule. 


OTHER EVENT INFORMATION 

Announcing the third annual Novice Rig 
Roundup to be held on 0000 UTC, February 
18-27, 2017. Contact stations using vintage 
ham radio equipment from the early era of the 
novice license. All radio amateurs welcome. 
Extra points for xtal, homebrew, QRP. 25 
bonus for each rig used. 

Contact WN#XXX and KN#XXxX sta- 
tions for 50 bonus points. Call CQ NRR. 
Exchange RST, QTH, NAME, RIG, XTL 
or VFO and Watts. Full details at: 
http://NoviceRigRoundup.com 

Sincerely, 

Brian Carling, 

AF4K Novice Rig Roundup 2017 Co-chair 

(with WD4NKA) 


Member Doings 


AWA’ERS HONORED BY 
RADIO CLUB OF AMERICA 

Robert Hobday, Deputy Director and 
James Kreuzer, Board Member, Museum 
Librarian and Assistant Curator have been 
elected Fellows in The Radio Club of Amer- 
ica. In addition, Marc Ellis, Board Member 
and AWA Journal Editor, will receive the 
prestigious Ralph Batcher Award. 


Convention Doings 


Well, the 2016 Convention is now history 
and we can look back and say that after 


many years of annual decline the Conven- 
tion posted an incease in attendance over 
the last year. Approximately 300 people at- 
tended the AWA Convention this last year 
with an increase of about 20 percent over 
2015. Now that is good news. 

A combination of good programing, the 
outstanding AWA Museum and better ac- 
cess to the Museum during the Convention 
had a lot to do with this increase. 

In 2017 we plan on going back to our 
longer length. The general feeling was that 
all of you liked a longer convention. So 
next year we begin on Wednesday. 

Our theme next year is Military: From 
Semaphore to Satellite. So consider entering 
the Old Equipment Contest with exhibits that, 
in addition to World War II, cover earlier and 
later military uses of communications. 

It was wonderful to see you all again and 
I hope that we will see you again in 2017. 
We are also continuing the growth of the 
Museum displays so there will be much 
more to see in 2017! Until then, 

Roy Wildermuth, W2IT 

2017 Convention Chairman 


Recurring Meetings 


¢ The Antique Radio Club of Illinois 
(ARCI) — Meets bi-monthly. Meets gener- 
ally held at the American Legion Hall, Carol 
Stream IL but meets in June in conjunction 
with the 6-Meter Club of Illinois at the 
DuPage County Fairgrounds and once per 
year for Radiofest at the Willowbrook IlIli- 
nois Holiday Inn. Check website for sched- 
ules, details and maps.) Contacts: President, 
Olin Schuler oshuler@comcast.net; Club 
Public Contact, Art Bilski, 630-739-1060, 
clubinfo@antique-radios.org. Website 
www. antique-radios.org. 

e Antique Radio Collectors of Ohio — 
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meets first Tuesday of each month at 2929 
Hazelwood Ave., Dayton, OH (4 blocks 
east of Shroyer Rd. off Dorothy Lane) at 7 
p.m. Also annual swap meet and show. 
Membership: $10.00 per year. For more 
info, contact Karl Koogle: mail to above ad- 
dress; phone (937) 294-8960; e-mail KAR- 
LKRAD@ GEMAIR.COM. 

* California Historical Radio Society — 
For info on current meetings, call the CHRS 
hotline: (415) 821-9800. 

* CARS, the Cincinnati Antique Radio 
Society — Meets on the third Wednesday 
of each month at Gray’s History of Wireless 
Museum, which is part of The National 
Voice of America Museum of Broadcasting, 
Inc., located in a building that is now on the 
National Historic Register at 8070 
Tylersville Road, Westchester, Ohio. 
45069. For more information contact Bob 
Sands at (513) 858-1755. 

* Carolinas Chapter of the AWA — Hosts 
four “mini-swap-meets” each year (in Janu- 
ary, May, July and October) plus an annual 
conference, “Antique Radio Charlotte,” on 
the 4th weekend in March. Executive com- 
mittee meets approximately quarterly. For 
more info, visit the website at CC- 


AWA LIFE MEMBERSHIPS 
ARE NOW AVAILABLE 
Cost: $700 (U.S.), $800 (elsewhere.) Make 


out your check to Antique Wireless Associa- 
tion and send it to AWA Membership, P.O. 
Box 421, Bloomfield, NY 14469-0421. E-mail 
awamembership@ rochester.rr.com. 


AWA.ORG or contact Ron Lawrence, 
W4RON, Chapter President, P.O. Box 3015, 
Matthews, NC 28106-3015; phone (704) 289- 
1166; e-mail W4RON@carolina.rr.com. 

* Central Ohio Antique Radio Assn. — 
Meets on the third Wednesday of March, 
June and September at 7:30 p.m. Swap 
meets: “Cabin Fever” in January and out- 
door tailgate in July. December Christmas 
party. For more info contact Barry Gould at 
614-442-1518 or Dave Poland at 614-890- 
5422 or http://coara.org/. 

¢ Delaware Valley Historic Radio Club — 
Meeting and auction begins 7:30 p.m. on the 
second Tuesday of each month. Location: 
Telford Community Center on Hamlin Ave. 
in Telford, PA. Annual dues: $15.00, which 
includes a subscription to the club’s monthly 
newsletter The Oscillator. For more info con- 
tact Delaware Valley Historic Radio Club, 


Antique Wireless Association, Collins Collectors Association and Radio Club of 
America Sign a Memorandum of Understanding For a Joint Membership Program 


Antique Wireless Association has signed a memorandum of understanding with Radio Club 
of America and Collins Collectors Association that seeks to promote both organizations and to 
provide additional benefits to members. Under the terms of the MOU, members of AWA and 
either of these clubs will receive a 5% discount on their membership dues for existing or new 
memberships in both organizations. This agreement is effective immediately. 

For instance, if you are a member of either Collins Collectors Association or Radio Club of 
America and AWA, you may join or renew your Antique Wireless Association dues for $33 ($38 
non-US) and for similarly discounted dues with the other organization. AWA believes this MOU 
will open avenues for existing or new members of AWA, RCA and CCA, and we are excited to 
offer this Joint Membership Program. 

Collins Collectors Association is operated solely for the benefit of the members and to further 
the stated objectives of fostering preservation and documentation of the anecdotal history of 
Collins Radio Company and Rockwell Collins as well as its employees. Radio Club of America 
was formed in 1909 and is the oldest radio club in America. 
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P.O. Box 5053, New Britain, PA 18901. 
Phone (215) 345-4248. 

¢ Houston Vintage Radio Association 
(HVRA) meets the fourth Saturday 
(January thru October) at Bayland Park 6400 
Bissonnet, 9 a.m. in SW Houston. Each meet- 
ing includes an auction and program. Annual 
two-day convention held in February includes 
three auctions, old equipment contest, techni- 
cal talks, swap meet, and awards banquet. One 
day MEGA auctions held in the spring and 
fall. A newsletter, The Grid Leak, is published 
bi-monthly. Event postings, announcements, 
photos and other features are available on 
HVRA website: www.hvra.org. Membership 
is $20/yr. Address: HVRA, P.O. Box 31276, 
Houston TX 77231-1276 or call Bill Werzner, 
713-721-2242; email: werz1943@gmail.com. 

° Hudson Valley Antique Radio and 
Phono Society [HARPS] meets the 3rd Fri- 
day of the month 7:30PM at the Episcopal 
Church of Suffern Annex, 65 Washington 
Ave., Suffern N.Y. 10901 for info contact 
Rev. Dale Cranston at (845) 357-1615 or 
dale.cranston@gmail.com. 

¢ Indiana Historical Radio Society — 
Active),sinee, 1 97 L.iMeets: \ineFeb: 
(Lawrence), May (2-days, Kokomo) and 
Oct. (Greenfield). Flea market, old equip- 
ment contest, and auction at all events. Meet 
details and club info at website www.indi- 


AWA NETS ceastern times) 


SUNDAY: 

7237 kHz, SSB, 12 noon, NCS: Various 
3840 kHz, AM, 7PM held only during EDT 
3837 kHz, AM, 4PM held only during EST 
NCS: Joe, W3GMS 


MONDAY: 
1945 kHz, SSB or AM, 8PM, NCS: N3IBX 


MONDAY-WEDNESDAY-FRIDAY: 
The AWA Bruce Kelley Memorial Net 
3837 kHz, SSB, 9:30AM 

NCS Monday, Jeff-W3JW 
Wednesday, Roy-W2TWS 

NCS Friday, Doug-WA3DSP 


anahistoricalradio.org. $15.00 annual dues 
includes the JHRS Bulletin published quar- 
terly. Contact Herman Gross, W9ITT, 1705 
Gordon Dr., Kokomo, IN 46902, 765-459- 
8308, email w9itt@ comcast.net. 

¢ London Vintage Radio Club — This 
Ontario, Canada club meets in London on 
the first Saturday of January, March, May, 
and November. Annual flea market held in 
Guelph, Ontario in June. Contact: Dave 
Noon, VA3DN, 19 Honeysuckle Cr., 
London, ON NSY 4P3, Canada. Email: 
va3dn@execulink.co. Website: http://lvrc. 
homestead.com/index.html. 

e Mid-Atlantic Antique Radio Club 
(MAARC) — Meets monthly, usually on 
the third Sunday of the month at the David- 
sonville Family Recreation Center in 
Davidsonville, MD. (But meets once or 
twice a year in Northern Virginia—check 
website for schedules, details and maps.) 
Contacts: President, Steve Hansman, 855 
Arundel Drive, Arnold, MD 21012, (410) 
974-0561, email: shansOla@ comcast.net; 
Membership Chair, Geoff Shearer, (703) 
818-2686, email: gshearer2@verizon.net. 
Website www.maatc.org. 

° The New Jersey Antique Radio Club — 
Meets the 2nd Friday of the month 7:30 p.m. 
at either Info Age 2201 Marconi Rd. Wall 
Township N.J. 07719 or Bowen Hall, Prince- 
ton University. We hold three annual swap 
meets and four seasonal repair clinics. Visit 
the club’s website for details www.njarc.org 
or contact NJARC President Richard Lee 
(914) 589-3751 or president@njarc.org. 

¢ Northland Antique Radio Club (Min- 
neapolis/St. Paul) — hosts four events with 
swap meets each year (in February, May, 
September and November) including an 
annual conference, “Radio Daze,” for two 
days in mid-May. Annual dues are $12.00, 
which includes a subscription to the club’s 
quarterly newsletter. For more info, visit 
our website at www.northlandantique- 
radioclub.com. 

° Northwest Vintage Radio Society — 
Meets the second Saturday of each month 
at Abernethy Grange Hall, 15745 S. Harley 
Ave. Oregon City, OR. Meeting starts at 
10:00 a.m. Membership $25.00 per year. 
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Guests welcome at all meetings and func- 
tions except board meetings. Spring show, 
the second Saturday in May. For more in- 
formation, contact Mike McCrow 503-730- 
4639; e-mail: tranny53@comcast.net. 

* Oklahoma Vintage Radio Collectors — 
Meets second Saturday of each month, (ex- 
cept for April, October, and December), at 
Hometown Buffet, 3900 NW 63rd St., 
Oklahoma City, OK. Visitors welcome. 
Dinner/Socializing, 6 p.m., meeting, 7 p.m. 
Swap meets on second Saturday in April and 
October at 8 a.m., Midwest City Community 
Center, 100 N. Midwest Blvd., Midwest 
City, OK. Membership $15/year including 
monthly Broadcast News. Info: contact Jim 
Collings at (405) 755-4139 or jrcradio@ 
cox.net. Website: www.okvrc.org. 

* Ottawa Vintage Radio Club — Usually 
meets the second Wednesday of every month 
(except July and August) in the Conference 
Room, Ottawa Citizen, 1101 Baxter Rd., Ot- 
tawa, Ontario, Canada. Auctions in October 
and May. Call Paul Guibord (613-523-1315), 
or check www.ovre.org for details. 

¢ The Pittsburgh Antique Radio Society 
welcomes visitors to our Saturday flea mar- 
kets, contests and clinics held at least four 
times yearly. A fall auction is included in 
September and our annual luncheon pro- 
gram is on the first Saturday in December. 


An annual Tri-State Radio Fest is held in 
April. Our journal, The Pittsburgh Oscilla- 
tor, is mailed quarterly. For more informa- 
tion visit us at http://www.pittantiquera- 
dios. org, email President Chris Wells at ra- 
dioactiveSSman@comcast.net, or phone 
Treasurer Tom Dixon at 412-343-5326. 

¢ Society for Preservation of Antique 
Radio Knowledge (SPARK) — Meets 
monthly at Donato’s Pizzeria, 7912 
Paragon Rd., Centerville, OH. Annual swap 
meet. Membership $15/yr. Write SPARK 
Inc., c/o Dan Casey, 10075 Morrow-Ross- 
burg Rd., Pleasant Plain, OH 45162 or call 
Dan Casey at (513) 265-8466 or e-mail 
dansradioland@ gmail.com 

¢ Texas Antique Radio Club — Meets al- 
ternate months in Kyle and Shertz, TX. 
Contact: Doug Wright, 625 Rolling Hills 
Dr., Canyon Lake, TX 78133. Email: 
dwjw@gvtc.com; website www.gvtc.com/ 
~edengel/TARC.htm. 

¢ Vintage Radio and Phonograph Society 
(VRPS) meets monthly on the third Satur- 
day. Located in the Dallas, Fort Worth 
Metroplex, our current activities are annual 
convention, auctions, swap meets, repair 
training sessions and monthly programs. For 
details visit our website www.vrps.org, or by 
contacting VRPS President Jim Sargent at 
(817) 573-3546 or bsargent@swbell.net. 


ABOUT OUR AUTHORS, continued from page 4 


of Age in Connecticut” (a brief history of 
the ARRL). 

WNIM operates on all the HF bands in 
all modes with four stations. A Collins 
Radio enthusiast, he operates an S line and 
a classic Model 51J4 receiver. Marinaro is 
a member of the Collins Radio Association 
and the Antique Wireless Association. He 
has been an ARRL member for more than 
forty years. Operating awards include 
DXCC on seven bands and the 
CHALLENGE. As Volunteer Staff Curator 
and Historian at the ARRL, Marinaro 
is involved in organizing the League’s 
collections. 
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A. DAVID WUNSCH 
Memories of Alan Douglas 

A. David Wunsch is Professor Emeritus 
in the Electrical and Computer Engineering 
Department at the University of Massachu- 
setts, Lowell, where he has spent most of 
his professional life. In 1995 he started the 
elective course, Principles and History of 
Radio, which is still being taught, taken 
over by another after his retirement from 
teaching. However, David still gives the oc- 
casional guest lecture. He is Book Review 
Editor of the IEEE Technology and Society 
Magazine, and has recently become a Con- 
tributing Editor for the AWA Journal. 


AT THE MUSEUM Visit us on the Internet at http: //www.antiquewireless. org 


MUSEUM MANAGEMENT AND STAFF 


Thomas Peterson, Jr. 
Director 


Robert Hobday, N2EVG 
Deputy Director 


Bruce Roloson, W2BDR 
Curator 
Accesion Committee Chairman 


Ronald Roach, W2FUI 
Operations Manager 
Lynn Bisha, W2BSN 
Associate Curator 


Alexander MacMillen 
Registrar 


Historian 


Treasurer 


Warren Wiedemann 
IT Manager 


Felicia Kreuzer, KA2GXL 
Assistant Curator 


James Kreuzer, N2GHD 
Assistant Curator 
Media Librarian 


Roy Wildermuth, W2IT 
Assistant Curator 


Ed Gable, K2MP 
Curator Emeritus 


MUSEUM CONTACT 


For all inquiries about the Museum 
and its operation, contact Museum 
Curator Bruce D. Roloson, 
W2BDR, Curator, P.O. Box 478, 
2 Walnut Place, Apalachin NY 
13732, e-mail broloson@ 
stny.tr.com. The Antique Wireless 
Association is an IRS 501(c)3 
charitable organization. 


Stan Avery, WM3D 


Museum Store Manager 


William March 
Assistant Registrar 


FROM BRUCE ROLOSON, W2BDR 
Curator, AWA Museum 


irst and foremost I must report to those 

who do not know the loss of Alan Dou- 
glas, one of our most knowledgeable mem- 
bers. His passing last December was a very 
sudden event. He will be missed by all who 
knew him and read his books and articles. I 
am working with the family to help pre- 
serve his legacy. AWA would like to make 
sure his works are preserved for future use 
and research. 

John Casale has retired from his many 
years writing the “Key and Telegraph” col- 
umn for the Journal. His work was recog- 
nized at the AWA Conference this year. 
John Casale and Tom Perera have been our 
main resources on Telegraph subjects for 
many years and I hope that will continue. 

Phase 2 of the Museum continues to 
evolve. Staff work on the displays in Phase 
2 is progressing and most displays were 
ready for the Conference. The VOA display 
console and transmitter meters and 
switches are lighted, with meter readings 
replicating what you might have seen dur- 
ing its actual operation. 

The Western Union Telegraph Office was 
operating with inbound traffic, so visitors 
could see and hear the equipment working. 

Thanks to Dave Bart, we have added a 
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tient 


Alan Douglas, 1943-2015. 


display featuring Admiral Byrd’s South 
Pole expedition. Dave has also loaned the 
Museum his amazing collection of WWI 
and WWII radio posters and those are hung 
on the walls of Phase 2. The family of the 
late Bill Ross has donated his collection of 
radio related promotional items, which are 
also displayed in Phase 2. 

(continued on page 21) 
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THE ITEM IN QUESTION 


Spotlighting Noteworthy Artifacts From the Collection of The AWA Museum 
BY WILLIAM HOPKINS, AA2YV ¢ EMAIL: WHOPKIN4@NAZ.EDU 


The M4041 Traveling Wave Tube 
The Donor, Dr. Max Bodmer 


r. Max Bodmer (1922-2016) was a 

long time member of the AWA and 
contributed greatly to the success of the 
AWA Museum. He was the lead scientist at 
Bell Labs on the M4041 Traveling-Wave 
Tube that was designed for use in Telstar I, 
the first experimental TV satellite connect- 
ing the United States with Europe. His do- 
nation of a Telstar | TWT to the collection 
(ours is serial number NP2) contributes sig- 
nificantly to the value that the AWA Mu- 
seum offers its visitors and members. 

Our M4041 artifact features a helix-type 
TWT inside its housing as it appeared in 
the heart of the satellite. Removing of the 
TWT for display would destroy it, but the 
AWA collection includes a display of three 
additional, separate helix tubes, all fabri- 
cated by Western Electric. | 

A three-volume NASA publication de- 
scribing the most important aspects of the 
Bell Labs Telstar I Project contains a com- 
prehensive article by Max Bodmer and three 
colleagues on the science and processes be- 
hind the tube’s development. ! 


Origin of the TWT 

The cavity-resonating magnetron 
oscillator, the linear beam klystron 
amplifier and the traveling-wave 
tube — all microwave devices — 
were invented roughly within a 
decade of each other, but the TWT 
was fully developed only after 
WWII. In 1933, A.V. Haeff first 
documented the interaction of an 
electron beam and a nearby RF cir- 
cuit. N.E. Lindenblad was the first 
to describe a helix in a traveling 
wave circuit (1941).2 

In 1943, Rudolf Kompfner, while 
working on Doppler systems at the 
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University of Birmingham England, devel- 
oped the first viable design of a TWT, not- 
ing its high amplification factor. J.R. Pierce 
at Bell Labs in Murray Hill, NJ, recognized 
the design’s additional broadband charac- 
teristic and subsequently brought Kompfner 
to America.3 The TWT occupied Pierce’s 
own research for more than a decade. 


The Significance of Telstar I 


The need to connect the globe electroni- 
cally and visually via satellite had long 
been an idea of Pierce. In 1954 he began 
actively to plan the multi-dimensional idea 
of putting up a television repeater satellite 
and connecting it — via space — directly 
with the world. He knew that the TWT 
would make this possible. The sole TWT 
amplifier in Telstar I was designed by Max 
Bodmer and his team; there was no backup. 
It had the serial number KP24. (Bodmer 
often referred to his early confidence that 
the TWT would function as designed.) 

The Telstar rode from Cape Canaveral on 
a Thor-Delta, lifting off on July 10, 1962, 


yi 


Max Bodm 
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The traveling wave tube display at the Museum. 


at 3:35 a.m. EDT.4 Weighing only 77 Ib. and 
measuring 34.5 inches in diameter, it would 
make each pass in 2 hours and 37 minutes 
on its elliptical orbit (575 to 3500 miles), 
alternating 45 degrees north and south of 
the equator. After five orbits, ground con- 
trol powered up the M4041 traveling-wave 
tube, and effective communication was es- 
tablished.° 

The first link made between Director 
Fred Kappel at Bell Labs and Vice Presi- 
dent Lyndon Johnson in Washington went 
off as planned. The signal was relayed from 
its originating station in Andover, Maine, 
and back, as well as to the Bell Lab’s horn 
antenna in Holmdel, NJ. The first black- 
and-white video shot showed an American 
flag waving in front of the Andover antenna 
dome. The Europeans were not yet within 
effective range, but on the seventh pass, six 
two-way telephone conversations were 
held simultaneously and lasted forty-eight 
minutes. One call was to a wrong number 
in Texas; the recipient was not amused. 

Almost two weeks after launch, on July 
23, the first organized TV transmissions 
began at 3 p.m. EDT to England and France 
and then all of Europe, including Algeria.® 
Signals were exchanged between Andover, 
Maine, and Goonhilly Downs, in Cornwall 
and Pleumeur-Bodou on the Brittany Coast. 
It was reported that 100 million Europeans 
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tuned in to see the show. 

Lack of coordination in planning and 
some miscalculation spelled the end of 
the Telstar I experiment. On July 9, the 
U.S. Nuclear test, Starfish Prime, was 
detonated 250 mi. over Johnston Island 
in the South Pacific — just one day be- 
fore Telstar went aloft — and released 
enough radiation into the Van Allen Belt 
to render Telstar inoperable by early 
January, 1963 (transistor failure), even 
though industrially produced sapphires 
had been added to the craft’s 3600 solar 
cell surfaces as protection. It had been 
designed to operate for two years. Later, 
the Telstar II experimental satellite was 
placed above the low-passing arc of Tel- 
star I to avoid passes through the radia- 
tion. (Both satellites are still in orbit at 

this writing but are now dead.) 

Running up to 1962, Americans would 
hardly notice how closely their TV viewing 
both reflected the technology boom and fos- 
tered it. Although John Glenn’s safe splash- 
down in everyone’s TV den on January 20 
would remain the icon of the year for most, 
the Telstar I experimental communications 
satellite, according to Jack Gould of the 
New York Times, was the “feature of the 
year” 1962 for the TV world.’ 


The Bodmer M4041 Team at Bell Labs 


Success of the M4041 TWT depended on 
minutely planned development, construc- 
tion and testing processes carried out in the 
cleanest work conditions then available. 
Max Bodmer had already been working at 
Bell Labs when he was brought in to assure 
success of the TWT project. It extended 
over a period of two years of intense work. 
It is reported that Bodmer even continued 
his experiments late at night at a workbench 
in his basement; others were equally intent 
on achieving success. 

The basis for most early TWT designs re- 
lied on data outlined by J. R. Pierce. Ac- 
cording to Bodmer, et al., development of 
the M4041 relied heavily on data collected 
from successful TWTs already in use, such 
as the M1787 (5 W at 6 GHz) for transcon- 
tinental radio relay, and the M1958 (at 9 
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GHz) developed for missile os pose 


guidance systems. The 
175HQ pentode used in sub- 
marine cable repeaters was 
also studied. Each of these 
was highly reliable, although 
their occasional failures 
proved costly. Bodmer in- 
sisted that tube failure was 
not an option. To make mat- 
ters difficult, limited produc- 
tion of the Telstar | TWT did 
not permit extensive use of 
statistical methods or stress 
aging. Thus, the data gath- 
ered on these other models was essential, 
and no unnecessary innovations were at- 
tempted. 


Design Developments 


The tube was designed to accept one bil- 
lionth of a watt and transform it to 3.5 watts 
in repeater operation. Only a few new sig- 
nificant design elements came into play for 
Bodmer’s team that set initial parameters.? 
First, the trick was to increase overall tube 
reliability by removing impurities from the 
Pierce-type gun. This necessitated creation 
of an alloy of pure nickel with 0.1 percent 
Zirconium additive and reduction of carbon 
and other elements to less than 0.005 per- 
cent. Next were the cathode heater structure 
and the on-off operation. 

A major innovation was creation of a 
new Single-Reversal Permanent Magnetic 
(SRPM) circuit design that reduced the 
magnet weights from 25 lb. to 4 lb. and 
achieved power savings of 1.5 watts (in- 
cluding a huge satellite payload reduction!) 
This SRPM design created “perturbation” 
of the signal at the critical points on the 26 
wavelength-long helix to produce the nec- 
essary electron field charge “bunching” and 
create the characteristic TWT high amplifi- 
cation factor. It also reduced signal and 
electron beam leakage outside the tube and 
its aluminum package. (Only the satellite’s 
telemetry circuits required special shielding 
from the TWT.) 

The helix tubes, not yet in their complete 
TWT “package,” were pre-aged, and after 
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Cross section of the M4041 TWT. 
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about one hour the fairly inactive cathode 
nickel attained full emission (20 ma) under 
nominal accelerator voltage at a temperature 
of 900°C. Most tubes were pre-aged for 
about 100 hours before RF drive was ap- 
plied. Thorough tests were then made on all 
parameters to test for viability under stress. 
During this process “a considerable num- 
ber” of tubes were marked “nonfly.” Prob- 
lems ranged from poor hot output match to 
a tendency to oscillate under short-circuit 
termination. Still, some of these tubes were 
later used for “life studies.” 

In the final development stage, tube out- 
put levels were adjusted to permit two-sig- 
nal operation (and to account for AM-to- 
PM conversion) in a resonant band between 
4.0 and 4.2 GHz: beacon at 4.08 and signal 
at 4.17. This “late system” adjustment also 
needed to allow for a possible + 3% voltage 
drift on all DC voltages. Thus, at a new 
input level adjusted to -3db and Odb for the 
two signals, “the beacon could not drop off 
more than Idb if the signal level were 
raised by ldb.” The final operating point 
chosen for the M4041 was at -2.5db, result- 
ing in a gain slope reduction of .05db over 
the 0.2 GHz band spread. “A noticeable 
degradation in efficiency had to be ac- 
cepted to guarantee a stable two-signal op- 
eration” (pp. 1734-35). 

The finished tubes were baked again at 
450°C before being sealed in their cylindrical 
aluminum enclosures (i.e., packages). Then 
the special “dip” test was run, which had pre- 
viously been worked out by Bodmer.!9 (Of 
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all the M4041 tubes completely constructed, 
none were eliminated before their 1000-hour 
final tests; production control was highly uni- 
form.) Since the life of a tube is highly de- 
pendent on the cathode temperature, this test 
was required to find a parameter independent 
of operating temperature. 

The dip curve point at which the cathode 
current of each tube went into temperature- 
limited operation (i.e., space charge limited 
emission) was correlated with its corre- 
sponding cathode temperature after 1000 
hours of testing. The transition temperatures 
of most lay between 550° and 600°C. The 
dip for KP24, the TWT chosen to “fly,” 
came in at just under 550°C, at the lower 
temperature end of the group of seven 
TWTs judged ready to fly. One tube origi- 
nally baked at an insufficiently low temper- 


ature presented a transition temperature 
100°C above the average; its life was judged 
to be limited. It was calculated that the tubes 
that passed all tests would fail long before 
their cathodes were spent (pp. 1744-45). 

Up to January 1963, when the satellite 
succumbed to radiation damage, the TWT 
had been turned on and off in excess of 400 
times and accumulated at least 100 hours 
of operation in orbit. At the time, Bodmer 
et al. concluded: “There is no indication 
that the tube performs differently than if it 
had remained on the life rack” in the lab. 

Fifty-four years after the Telstar I flight 
into space, the AWA Museum’s M4041 
traveling-wave tube, production number 
NP2, is prominently displayed in the AWA 
Museum’s Dr. Max G. Bodmer Memorial 
Library and Archives. !! 


1 M. G. Bodmer, J. P. Laico, E. G. Olsen & A. T. Ross, “The Satellite Traveling-Wave 


Tube,” in: Telstar 1, NASA Goddard Space Flight Center, NASA SP-32, June, 1963, 
Vol. 3, pp. 1703-1748, passim and page references in the text. 

A. S. Gilmour, Jr., Principles of Traveling Wave Tubes, Boston: Artech House, 1994, 
625 pp. 

Rudolf Kompfner (K6mpfner), The Invention of the Traveling-Wave Tube, San Fran- 
cisco: San Francisco Press, 1964, 30 pp. 


4 See wired.com: tech time warp of the week, Telstar. 
5 “Chronology of Broadcast,” in: NYT, July 11, 1962, p. 16. 
6 
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Val Adams, “Telstar Relays Two Twenty-Minute Shows,” in NYT, July 24, 1962, pp. 
Tyo: 

Jack Gould, “Telstar Feature of the Year in TV,” in NYT, Jan. 3, 1963, p. 5. 

J. R. Pierce, Traveling-Wave Tubes, NY: Van Nostrand, 1950. A more recent cursory 
textbook description of TWT theory in: Dennis Roddy, Satellite Communications, NY: 
McGraw_ Hill (c1989), 4th ed. 2006, pp. 218-225. 

Initial design parameters for M4041: cathode current density: <85ma/cm2; beam per- 
veance <0.3 microperv; voltages, <2000v; magnetic flux density, <550 gauss; saturated 
output power, >3.5 watts; computed depressed efficiency (not incl. heater), >35%; in- 
tercept currents, <1%. Summary of M4041 design: cathode diameter, 0.192 in.; conver- 
gence half-angle, 12° 45’; helix dimensions: mean diameter, 90 mils; wire diameter, 19 
mils; turns per in., 49; pitch, 20.4 mils; active length 5.75 in., helix voltage/amperage (at 
overvoltage), 1550v/<0.15ma. Accelerator: 1800v/<0.1ma; heater power: 1.4 watts 
(730°C true at cathode). Cit. in: Bodmer, et al., p. 1706-07. 

M. G. Bodmer, “Dip Testing, a New Method for Measuring Cathode Activity,” in: 
].R.E. Trans., PGED, Ed-5, Jan. 1958, p. 43. 

Morgan Wesson, “The Inventor’s Legacy,” in: Daily Messenger, Canandaigua, NY, 
Aug., 20, 2009, at mpnow.com: article with photo of M. Bodmer and B. Roloson at the 
AWA Museum. 
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SILENT KEYS We record the passing of the following 


ROGER W. REINKE, (85) July 1, 
2016. Roger had one of the largest collec- 
tions of nineteenth century America tele- 
graph instruments in the country. In 1986, 
he compiled a list of early telegraph man- 
ufacturers that was widely used. He was 
Editor of the “Key and Telegraph’ col- 
umn in this publication from 1993 to 
2000. In recent years, he was the interna- 
tional Secretary-Treasurer of the Morse 
Telegraph Club. Roger frequently helped 
other collectors with parts for restoration 
projects and offered the use of his instru- 
ments for special events and exhibits. 

He served in Military Intelligence 
during the Korean conflict. In 1959, 
after graduation from Michigan State 
University with BS and MS degrees in 
Police Administration, he joined the 
Oakland, CA Police Department. 

In 1962, Roger was appointed as a 
Police Management Consultant with the 
International Association of Chiefs of 
Police in Washington. His work there 
included management of a Ford Foun- 
dation grant for the improvement of po- 
lice promotion practices and the direc- 
tion of police chief selection processes 
for several major cities including 
Chicago, IL and Portland, OR. 

In 1976, he joined the Office of 
Telecommunications Policy in the Ex- 
ecutive Office of the President, where 
he assisted state and local public safety 
agencies with implementation of the “9- 
1-1” emergency telephone number. He 
organized and managed the first three 
annual conferences on 9-1-1 and wrote 


AWA member with deep regret. 


extensively about its potential for the 
improvement of public safety emer- 
gency response, advocating computer- 
aided dispatching. 

Later, he served as Chair of a Federal 
interagency working group on 9-1-1. He 
was a founder of the National Emer- 
gency Number Association, which hon- 
ored him with its first life membership 
for his instrumental role in the establish- 
ment of 9-1-1. Mr. Reinke’s Federal ser- 
vice included emergency communica- 
tions planning and management for the 
National Telecommunications and In- 
formation Administration. He was the 
agency’s representative to the National 
Communications System and the Joint 
Telecommunications Resources Board 
of the Office of Science and Technology 
Policy. He retired in 1993. 

In 1974, Mr. Reinke was appointed as 
a goal judge for the then newly-formed 
Washington Capitals of the National 
Hockey League, and served over 30 
years in that capacity. His assignments 
included numerous NHL Stanley Cup 
games. Additionally, he was the South- 
eastern District Referee-in-Chief for the 
U.S. Amateur Hockey Association, ref- 
ereeing games from “squirts” to college 
level for over 25 years he also served 
his church in many capacities and did 
volunteer work for the National Center 
for Missing and Exploited Children. 
Donations in his memory may be made 
to any animal welfare organization or to 
the Leukemia and Lymphoma Society 
(www.lls.org.) 


Please submit all information about members who have become Silent Keys to Charles S. — 
Griffen, W1GYR, 400 Seabury Dr., Apt 4153, Bloomfield, CT 06002-2660. Silent Key noti- — 
fications must confirm the person’s death by one of the following means: a letter froma | 
family member, a copy of a newspaper obituary notice, a copy of a death certificate, a letter 
from the family lawyer or the executor or mail returned by the U.S. Postal Service marked | 


“Deceased.” 
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BOOKS AND 
LITERATURE 


ERIC WENAAS, P.O. BOX 676028, RANCHO SANTA FE, CA 92067 


E-MAIL: ERIC@CHEZWENAAS.COM 


Books to be reviewed in this column should be sent directly to Eric Wenaas at the address above. 


After review, all such books become a permanent part of The AWA Library, which is available to 
members for browsing and research. 


THE GREAT AMERICAN BROAD- 
CAST by Leonard Maltin. Published 1997 
by Dutton; 324 pages; 7/2" x 9%"; hard- 
back and paperback, out of print; used, 
starting around $4. 

Author Leonard Maltin is said to be one of 
the most recognized and respected film crit- 
ics of our time. So, how is it that a man with- 
out the word “radio” in his biography came 
to write The Great American Broadcast, 
which is arguably the definitive book on old- 
time radio broadcasting in America. Maltin, 
who was not even born until 1950, confides 
that he thought of radio as “something you 
listened to while doing something else: mak- 
ing breakfast, eating dinner, riding in the car. 
The idea of concentrating on a radio broad- 
cast seemed very strange indeed.” 

His transformation came in three waves, 
the first was hearing Arthur Godfrey’s day- 
time program on the car radio while vaca- 
tioning with his parents, the second was lis- 
tening to some old-time radio tapes given 
to him by a friend, and the clincher was at- 
tending the re-creation of an old-time radio 
show with friends in the early 1980s. 

Maltin goes on to say “my interest was 
fired until it became a passion — and when 
I develop a passion for anything, | feel 
compelled to write about it.” And write 
about it he did. He thought the subject was 
too big to do a definitive history, and so he 
decided to “present [his] own interpretation 
of radio’s great achievements, within the 
mosaic of an anecdotal history.” 

In order to write an original anecdotal 
history, he either had to be there during 
radio’s golden age — obviously not a pos- 
sibility — or interview a number of partic- 
ipants who were. In fact, Maltin says that 
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he interviewed hundreds of well-known 
radio personalities such as Milton Berle, 
Bob Hope, Stan Freberg, George Burns, Art 
Linkletter, Barbara Stanwyck, Raymond 
Burr, Joseph Cotten, and Ray Charles. He 
also had conversations with many other 
participants, including directors, writers, 
announcers, producers, sponsors, and 
sound effects wizards. 

Maltin familiarized himself with radio 
broadcasts by listening to many recordings 
of great radio broadcasts he obtained from 
the collections of various individuals and 
organizations, and to his credit, he arranged 
to have those who purchased his book share 
in his listening experience by receiving a 
CD of many old-time radio programs upon 
request prepared by Radio Spirits, Inc. Fi- 
nally, he borrowed photographs from a 
number of participants, many taken as they 
worked their craft in the radio industry. As 
a result, the book contains more than 100 
rare black and white photographs and illus- 
trations of radio personalities, sound effects 
equipment, directors, advertising material, 
and much more. 

In the end, this book took eleven years to 
write. It is filled with behind-the-scenes 
stories of some of the most colorful radio 
personalities — Orson Welles, Lucille Ball, 
Jack Benny, Bob Hope, Kirk Douglas, Joan 
Crawford, and Bette Davis, to name a few. 
It addresses the history of radio soap op- 
eras, westerns, variety shows, comedies, 
and thrillers. It covers the time period from 
the onset of radio broadcasting in the early 
1920s to the end of the golden age of radio 
in the early 1950s, when television took 
center stage in home entertainment. 

The book may not be definitive in the 
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number of programs covered, but it is de- 
finitive in the depth to which Maltin goes 
in describing the many facets of radio 
broadcasting. Because Maltin built his 
book around his own interviews, there are 
no references. However, there is an exten- 
sive 16-page index covering radio program 
titles, radio personalities, and the radio- 
related topics addressed in the book. 

While other venerable books covering 
old-time radio are organized alphabetically 
by program title or chronological order, 
Maltin has wisely chosen to organize his 
books by topics, such as writing scripts for 
radio, program directors, sound effects, an- 
nouncers, sponsors, live audiences for 
radio, music, and the Hollywood connec- 
tion. This organizational scheme is perfect 
for an anecdotal history because it focuses 
the narrative on the evolution of each facet 
of the radio industry over the three-decade 
span of the book. At the same time, it also 
allows for anecdotal interactions between 
and among radio personalities, announcers, 
directors, writers, sound effects men and 
women, and advertisers. 

If there is one common theme that runs 
throughout the book, it is how different 
radio was from other performing arts (the- 
ater and cinema); while there is a visual 
component to all other media, in radio, 
there is only sound. As a result, virtually all 
the techniques associated with radio broad- 
casts had to be created out of whole cloth. 

Perhaps the best example of how differ- 
ent radio was from other media comes from 
a 1932 essay written by Charles H. Gabriel 
Jr. for aspiring script writers. It described 
the essential difference between writing for 
the eye and writing for the ear. Maltin 
quotes Gabriel: “The radio audience for de- 
tective and mystery fiction wants stories 
dramatized — not read to them. Therefore, 
you have to translate thinking into action.” 

Many programs (e.g., The Lone Ranger) 
used a narrator to provide the necessary 
background, but Gabriel wrote, “...The nar- 
rator can continue only for so long before 
this talk must be turned into action.” He 
points out that three distinctly different 
ways to get across thought without resorting 
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to a narrator were developed by scriptwrit- 
ers over the years — the “first person singu- 
lar” technique, the “you” technique, and a 
technique that Orson Welles dubbed the 
“look-see” system, which involved dialogs 
with a companion. 

Maltin claims that Orson Welles took 
credit for the “first person singular” style in 
his program, Mercury Theater on the Air 
(originally named, you guessed it — First 
Person Singular), which was a series of live 
dramas he created. Maltin offers the follow- 
ing as an example of the first person singu- 
lar form: “Mamie led me to a large Cadillac 
parked in the no-parking zone. She tore up 
the ticket and ate it...Pretty soon we were 
winding up a private road to a fine old colo- 
nial mansion. Two or three private patrol- 
men were guarding the entrance; they all 
needed shaves...” Many programs used 
this form over and over again until it be- 
came trite. 

Maltin says that one writer, Randal Mac- 
Dougall, hit on another way of solving the 
problem quite by accident in a wartime se- 
ries called The Man Behind the Gun. In- 
stead of the conventional way of a narrator 
telling the audience that there was a man 
listening to the radio with his earphones 
waiting for a report from a scouting force, 
the radioman himself says: “You’re sitting 
there, with the earphones digging into your 
skull, waiting and listening — listening for 
the sound of a circuit key being opened 
somewhere 1n the thousands of miles of sky 
around you — and the earphones weigh a 
ton and are digging into your skull an inch 
at a the time, and still no sound. No sound 
anywhere.” The impact of this script and 
the many that followed was said to be 
tremendous. 

According to Maltin, there was yet an- 
other form that all good writers attempted 
to avoid. He says that George Welles called 
it the “look-see” system — “a form of al- 
legedly dramatic conversation in which a 
character carefully describes all visual inci- 
dents to a companion, or stooge. This treat- 
ment is supposed to make everything clear 
to the radio audience and usually does, in- 
cluding a vivid impression that the character 
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regards his companion as four years old or 
totally blind. ‘Look!’ says the character. 
‘That car at the curb! A blue sedan with 
white sidewalls! ” 

Another facet of radio broadcasting of 
great interest to most radio aficionados is 
the subject of sound effects. Throughout 
much of the golden age of radio, the broad- 
casts were live, so all the sound effects had 
to be created for each broadcast and deliv- 
ered with impeccable timing. It was said 
that even one small error in timing could 
ruin the entire broadcast. Maltin provides 
fascinating insights into how the sounds are 
made, the difficulties directors had commu- 
nicating to the soundman what kind of 
sounds they wanted, the importance of tim- 
ing and, of course, examples of what could 
go wrong. 

Maltin points out that sounds created in 
the studio often interacted in strange ways 
with the microphone to produce interesting 
results. He relates the following story re- 
vealed by soundman Arthur Nichols in an 
interview: “There were no engineering 
principles upon which I could rely. All I 
could do was experiment in the kitchen, 
checking up on the microphone until the 
radio sound was accurate. Many, of course, 
reproduce exactly...a duck quack is very 
good. But a pistol shot, for example, is dif- 
ficult. A real shot would tear the micro- 
phone to pieces. So we have to strike a pil- 
low with a stick. It may not seem possible, 
but that sounds exactly like a shot over the 
air.” Another example was provided by Ora 
Nichols, Arthur’s wife and sound effects 
partner, who discovered that “‘an egg beater 
whirring close to a microphone sounds like 
a lawn mower.” 

Maltin gives a very humorous story of 
what can go wrong with sound effects by 
using as an example the sound of the eerie 
creaking door that was used to open and 
close each episode of the /nner Sanctum 
broadcast. Terry Ross, the soundman for 
the show, got a surprise one evening from 
the sound set-up boy responsible for bring- 
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ing the sound equipment into the studio for 
each show. Ross related the following 
story: “So I was doing /nner Sanctum and 
one of the set-up boys came to me and said, 
‘Terry, I fixed the door for you.’ I said, 
‘What do you mean?’ He said, ‘I oiled the 
hinges on the squeaky door.’ This was just 
before showtime. What the hell do you do 
when the signature of the show was the 
squeaky door?” Maltin finished the story by 
answering Ross’s rhetorical question: 
‘“‘What indeed? Ross faced the situation like 
any good soundman would have: he imi- 
tated the sound of the door with his voice.” 

The two vignettes involving script writ- 
ing and sound effect are just a few of the 
many that Maltin presents in a very delight- 
ful and witty manner characteristic of his 
writings. Maltin is one of the most recog- 
nized and respected film critics of our time 
and has written a number of books on this 
subject. He is perhaps best known for his 
annual movie guide that started in 1969 
under the title TV Movies. The last version 
of his guide titled Leonard Maltin’s 2015 
Movie Guide contains nearly 16,000 cap- 
sule movie reviews. It is interesting to note 
that one of the movies he reviewed was ti- 
tled The Great American Broadcast, a 
movie released in 1941 that must have been 
his inspiration for the title of this book. This 
movie starring Alice Faye, John Payne, 
Jack Oakie and Cesar Romero is a highly 
fictionalized description of how the broad- 
cast era unfolded in the 1920s. 

I found this delightful book to be very in- 
teresting and informative. As an old-time 
radio aficionado, I now listen to old time- 
radio broadcasts on XM radio to see if I can 
identify the technique(s) by which thoughts 
are imparted to the listener without re- 
course to a narrator. I highly recommend 
this book, which is no longer in print but is 
readily available on the secondary market 
in hardback or paperback at Amazon.com, 
Abebooks.com, and elsewhere starting 
around $4.00. 
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Note: When known, the date of death is indicated in parenthesis. 


MARNI NIXON, 86, (7-24-2016). 
Although you are probably familiar with 
the term “ghost writer” you may be sur- 
prised to learn that there is a profession that 
might be called “ghost singer.” This would 
describe the career of Marni Nixon whose 
voice you would have heard in the movies 
if you saw the films made of the Broadway 
shows My Fair Lady, West Side Story, or 
The King and I. And most certainly you 
would have heard her on the radio singing 
anonymously “Getting to Know You” from 
The King and I, or “I Could Have Danced 
All Night” from My Fair Lady. 

Deborah Kerr, Natalie Wood and Audrey 
Hepburn, who starred in the films The King 
and I, West Side Story and My Fair Lady, 
were not famous for their singing voices. 
Nixon was not famous for hers either, but 
had a wonderful voice. She dubbed sound 
tracks for these ladies of the screen. Her 
contracts always stipulated that her identity 
as the chanteuse must not be revealed. 

Nixon was paid $420 for providing Kerr’s 
singing in Zhe King and I. The 1956 sound 
track record of the show sold millions of 
copies. That Nixon “faked it” for these lead- 
ing ladies was an open secret in Hollywood. 
In the last two decades Nixon’s “ghost 
singing” both in blockbuster films and lesser 
known ones such as An Affair to Remember 
and Joan of Arc became almost common 
knowledge. Ironically, she later produced a 
ghost written memoir “I Could Have Sung 
All Night” (published in 2006) but the book 
freely gives credit to her author, Stephen 
Cole. 

Nixon was born near Los Angeles on 
Feb. 22, 1930. She began music lessons on 
the violin at age 4 and, even as a child, had 
bit parts in movies. As a teenager she stud- 
ied voice under Vera Schwarz, an Austrian 
soprano. By age 17 she was good enough 
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to perform with the Los Angeles Philhar- 
monic under Leopold Stokowski appearing 
in Carl Orff’s Carmina Burana. She also 
studied at the Tanglewood Music Festival. 

It was while she was working as a messen- 
ger for MGM that the studio, knowing of her 
fine voice, began using her in their musical 
films. Voice ghosts like Nixon appear less 
frequently now in films—the trend is to use 
actors who can sing (e.g., Meryl Streep) or 
whose stardom makes the audience forgiving 
of their modest singing talents. 

Nixon died of cancer in Manhattan, leav- 
ing behind a daughter and numerous grand- 
children and great grandchildren as well as 
a voice that we will still hear. 

SIMON RAMO, 103, (6-26-2016). Ifyou 
studied electrical engineering in the last half 
century you probably know the book Fields 
and Waves in Modern Radio by Simon Ramo 
and John R. Whinnery which has gone into 
three editions. Modern Electronics now re- 
places Modern Radio in the title. 

The book first appeared in 1944 and is 
still in print with the addition of a third au- 
thor (Van Duzer). It has sold more than one 
million copies and been used at over 100 
colleges and universities. Its text has be- 
come almost canonical, and has spawned a 
number of imitators. For many electrical en- 
gineers, this was a first serious introduction 
to the theory of antennas, wave guides, and 
radio wave propagation. 

Dr. Ramo is a gifted author who is not 
only skilled in the mathematics of commu- 
nications engineering but is also a success- 
ful entrepreneur. At the age of 53 he 
founded the Ramo Woolridge Corporation 
(now TRW), together with Dean Wool- 
ridge. The firm became the major inter-con- 
tinental missile developer of the cold war 
era. In 2002 the business was sold to 
Northrup Grumman for 7.8 billion dollars. 
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Ramo was born to Eastern European Jew- 
ish immigrant parents in Salt Lake City, 
Utah on May 7, 1913. His father owned a 
men’s clothing store. He entered the Uni- 
versity of Utah at age 16, where he studied 
electrical engineering. At age 23 he got his 
PhD — a dual degree in physics and electri- 
cal engineering — at Cal Tech. By age 30, 
working for GE, he had received 25 patents. 

Ramo entered the aerospace industry at 
Hughes Aircraft, working on radar, comput- 
ers, navigation systems and guided missiles. 
While there, he developed a close relation- 
ship with the Defense Department which led 
ultimately to the establishment of his own 
company. The firm built the Atlas rocket that 
sent John Glenn into orbit around the earth. 

The appearance of Ramo’s book, when he 
was 1n his early 30s, came at a propitious mo- 
ment. During World War II it was found that 
most electrical engineers had been educated 
primarily in the technology of electric power 
distribution at 60 Hz. The important develop- 
ment work in radar, feedback control systems, 
and wave propagation was performed at 
places like the MIT Radiation Lab by people 
trained in physics. This created not only a 
manpower shortage but was an embarrass- 
ment to the EE profession. Ramo’s book, 
coming toward the end of the war, helped 
ameliorate that situation and served as a guide 
to college faculty as electrical engineering ed- 
ucation redefined itself in the post war era. 

GARY S. PAXTON, 77, (7-17-2016). 
Googling the unlikely combination of the 
words Evangelical Christian, sex, drugs, and 
rock ‘n roll, | suspect that at some point 
you’d encounter the name of Gary Paxton. 
Paxton had a tough start in life; he was born 
in rural Kansas to an unwed teenage couple 
who put him up for adoption. He was taken 
in by a poor couple that had a farm without 
electricity and running water. Paxton con- 
tracted meningitis as a child and was also 
sexually molested. He got married at 17 to a 
14-year-old girl—the first of four marriages. 

Despite this inauspicious beginning, he 
had his own rock ‘n roll band at age 14 and 
had achieved fame by 16, selling a million 
copies of his song /t Was I. It was recorded 
by his two-man group called Skip and Flip 
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with Paxton as vocalist. The other half of the 
band was guitarist and singer Bob Shad. 

The duo proved to be so popular that they 
toured with the rock ‘n roll promoter Alan 
Freed. Old-timers may remember Freed, 
who went by the name Moondog, as the 
man who created the rock ‘n roll craze from 
his perch on radio station WINS in New 
York in the 1950s. 

Paxton had a successful life as a rock ‘n 
roll producer and songwriter. He wrote 
about 2000 songs in his long and successful 
career, which was punctuated by two stays 
in mental hospitals because of drug and al- 
cohol abuse. From locations in California, 
and later in Nashville, he opened studios, 
recruited talent, and produced some records 
on his own label. 

According to his obituary in the New 
York Times, he once paraded an elephant 
in front of a radio station in Los Angeles 
because the station would not play “Ele- 
phant Game,” one of his songs. The animal 
defecated on Hollywood Boulevard, lead- 
ing to Paxton’s arrest. 

Some time during his Nashville stay, 
which began in 1970, Paxton walked 
stoned into a church, “got saved,” and had 
himself baptized. From then on, he was part 
of the “hippie Jesus” movement of his gen- 
eration. He wrote and produced songs de- 
nouncing drugs and extolling Christ as in 
“Jesus Keeps Taking Me Higher and 
Higher.” An English Christian broadcaster 
proclaimed of Paxton, “Jesus had miracu- 
lously delivered him from the excesses of 
the rock ‘n roll fast lane and from disasters 
that would have shipwrecked lesser men.” 

In the period 1984-7, the wealthy TV 
evangelist Jim Bakker and his wife Tammy 
were caught up in a money and sex scandal. 
There were accusations that Jim had cheated 
on his wife with his secretary. Bakker 
claimed that his wife was in love with Pax- 
ton and that his affair was designed to 
arouse her jealousy and bring her back. Pax- 
ton lost some credibility with Christian 
evangelical radio stations. Tammy and her 
husband divorced. She died in 2007. 

BONNIE BROWN, (7-16-2016). Bonnie 
Brown was one of three siblings (the other 
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two were Jim Ed, and Maxine) whose 
close-harmony singing helped define the 
Nashville country music sound in the 1950s 
and 1960s. They were from Sparkman, 
Arkansas where they played for school and 
church events, getting their real start in 
1952 when a local radio station had Jim Ed 
on for a talent contest. He lost to a harmon- 
ica player, but the management was so im- 
pressed that they had him on regularly. 

Maxine later joined him on stage and TV 
while Bonnie came aboard in 1955. Their 
recording “Here Today and Gone Tomorrow” 
soon made it to Billboard’s Country Top 10. 
One of their unusual successes, their 1959 
recording of Zhe Three Bells, made it to the 
pop charts. The song had been performed and 
recorded as “Les Trois Cloches” by the 
French cabaret singer Edith Piaf, who per- 
formed it in her U.S. tour of 1945-6. 

Jim Ed became a star on his own in the 
Grand Ole Opry. The Browns were elected 
to the Country Music Hall of Fame in 2015 
and appeared in a PBS special, Country Pop 
Legends, in 2006. 

DAN DANIEL, 81, (6/20/2016). In the 
1960s, New York City had about half a dozen 
AM radio stations licensed to broadcast at 
50,000 watts. Nevertheless, Dan Daniel on 
much weaker (Skw) WMCA was a major 
presence in the New York radio scene. He 
was a rock ’n roll DJ, one of a well-loved 
team at the station known as “The Good 
Guys,” that also included Jack Spector, Joe 
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O’Brien and Harry Harrison. A modest man, 
Daniel described himself as “America’s most 
adequate swinging disc jockey.” The station 
changed its format to all-talk after many rock 
fans switched to FM and Daniel moved on to 
other stations on both the AM and FM dial. 

He was born on December 18,1934 in 
Buffalo, TX, about 135 miles from Hous- 
ton. He joined the U.S. Navy out of high 
school and worked in military radio. When 
Daniel left the Navy, he had jobs on radio 
stations in Houston and Minneapolis. He is 
survived by his wife, two sons, a daughter 
and three grandchildren. 

VAUGHAN HARPER, 70 (7-9-2016). 
Harper was part of the first generation of 
African American radio DJs to gain fame 
in the New York area. He was best known 
for his career on station WBLS in New 
York City. His nickname was “Mr. Velvet 
Voice”. Harper joined the station in 1976 
after the station’s program director heard 
him working as an MC in a night spot. He 
was said to have “a singular and intimate 
voice” and his show used the name “Quiet 
Storm’’. His tastes were eclectic and ran the 
spectrum from blues, to jazz, to R&B. 

Harper was a New Yorker who graduated 
from Boys High School in Brooklyn and was 
a basketball star at Syracuse University. The 
Reverend Al Sharpton attended his funeral at 
The Riverside Church in New York City. He 
is survived by his wife and three daughters. 
Sources: NY Times, Wikipedia, Radio Facts 


FROM RON ROACH, W2FUI 
Operations Manager, AWA Museum 


he AWA flooring contractor, Denisi 
Flooring, completed the laying of the 
plank flooring in Phase 2, allowing the AWA 
volunteers to begin installing a host of arti- 
facts in the aisles of shelving. The Western 
Union Office interior was completed, includ- 
ing the viewing window at its southern end, 
in time for the Conference, as were the theme 
displays: Zenith and pre-commercial wireless. 
The double entrance doors for the educa- 
tional theater planned for Phase 3 arrived 
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and have been installed. The completion of 
the theater will finish the interior of the 
10,000 square foot Museum but there will 
be much more to follow. 

Already in design and waiting for con- 
struction within the five-acre AWA site 
are the Museum lobby, changes in the en- 
trance driveway to the Museum, exterior 
area lighting, parking lot improvements and 
landscaping to enhance the attractiveness of 
the campus. 
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THE VACUUM TUBE 


EDITED BY LUDWELL A. SIBLEY, 102 MCDONOUGH RD., GOLD HILL, OR 97525-9626 
PLEASE INCLUDE SASE FOR REPLY. COPYRIGHT © 2016 LUDWELL A. SIBLEY. 


Arcturus — The Star-Crossed Tube Company 
— Part 1 — 


Copyright © 2016 Ludwell Sibley 
traditional path to success in a techno- 
logical market is innovation in the prod- 

uct line. Unlike other small tube companies 

of the 1920s that simply second-sourced 
types developed by the GE-Westinghouse- 

RCA combination, the Arcturus Radio Com- 

pany began operation in 1927 with a line of 

products for a new niche: tubes heated with 

AC power from the house lighting system. 

(The firm’s name as of 1929 had become 

“Arcturus Radio Tube Company.”) 

The electrification market—“‘Arcturize 
your present Radio Set”—was highly com- 
petitive, given the activities of Kellogg, 
Marathon, Sovereign, et al. However, de- 
spite considerable innovation and vigorous 
promotion, the company seems to have pro- 
vided only mediocre financial returns under 
Depression conditions, and abandoned 
manufacture early. 

The choice of the company name is given 
in several promotional booklets from the 
1930s: 

The star Arcturus is the celestial herald 
of the springtide. It rises at the first signs of 
spring and lovers of nature associ- 
ate it with swelling buds, the com- 
ing of the birds and the awakening 
of a new life. Arcturus, enveloped 
for so many centuries in the roman- 
tic garments of legend, has a prac- 
tical significance in that it is the 
first step of the amateur astronomer 
graduating from an elementary 
recognition of the Big Dipper and 
the North Star. It is the easiest star 
to identify outside of the constella- 
tion of Ursa Major, the Great Bear 
or the Big Dipper. Arcturus is a 
fixed star of the first magnitude and 
is the fourth star in the heavens. 
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The initial product lineup was mostly tri- 
odes (AC-26, -28, -30, -31, -32, -40, -46, 
-48), plus the AC-22 tetrode and AF full- 
wave rectifier. The AC-30 was a power out- 
put tube. The tubes used the normal UX 
four-pin base, with the cathode tied to one 
side of the heater. They used tipped bulbs, 
an obsolete style unlike contemporary tubes 
from other makers. Heaters were of carbon 
and took 15 volts, allowing the radio user 
to borrow the transformer from Junior’s 
Lionel train set. One explanation for the rel- 
atively high voltage! was that it minimized 
hum in the tube’s output: the cathode would 
shield the other elements from electrostatic 
hum, which of course increases with greater 
voltage, whereas the heater current would 
be low, minimizing electromagnetically in- 
duced hum. 

Claimed life was of the order of 1000 
hours. The tetrode was on the market a year 
before RCA’s UY-224. Oddly, the AC-26 
and AC-28 (at least) lacked getters. 

As with the Brightson Blue line, the tubes 
got “product differentiation” early on 
through the use of colored glass. The adver- 


Star chart featuring Arcturus. 


THE AWA JOURNAL / OCTOBER 2016 


tising department could not 
help claiming that this gave su- 
perior performance: “Compari- 
son in any receiver shows the 
improved tone of Arcturus blue 
tubes.” A transition to clear 
bulbs came in 1933, with 
BLUE inked on the bulb. John 
Stokes’ book 70 Years of Radio 
Tubes and Valves suggests that 
this was a matter of cutting the 
cost of bulbs. 

It is likely that economics 
forced this change, but in a dif- 
ferent way. The use of unique 
construction features (colored 
bulbs, Raytheon’s “Four-Pillar” 
stems, distinguishing symbols 
stamped into the plate, etc.) be- 
came troublesome as every- 
one’s product line expanded. For low-run- 
ner or obsolete types, it would have been 
unaffordable for every company to make 
every type. Buying-in tubes from the com- 
petition became an industry norm. 

The 15-volt tubes became isolated as the 
radio industry swung to 2.5-volt AC 
heaters. So Arcturus had to follow the mar- 
ket. The early Arcturus product line, and its 
variations up to about 1933, 
are covered in great detail in 
the “Arcturus” article on the 
website of the late Bill Con- 
don, www. bill0la.com. There 
were numerous types, an- 
nounced but not necessarily 
produced. 

The RCA, Cunningham, 
and DeForest brands offered 
complete kits of tubes for spe- 
cific radios, back before sets 
came pre-equipped with tubes. 
The RCA and Cunningham 
lines comprised about 250 kits. 
For example, the RCA R-4 se- 
lection was made up to tube- 
up the Silver-Marshall 30B. 
Arcturus had its own offering 
of kits. The carton proclaimed 
“A Complete Set of Arcturus 
Radio Tubes Especially 
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The AC28 triode. 


DETECTOR 
AMPLIFIER 
TYPE 127 


FILAMENT VOLTS A.C. 2.5 
FILAMENT CURRENT 1.75 
PLATE VOLTS (mannyue) 180 


ti t 
12 oe ARCTURU RADIO’ TUNE 
4 COMPANY 


NEWARK, W.J.. ULSLA 


“Observatory” carton 
from the 1930s. 


Selected for { }.” The radio 
would then go into use with 
100% blue tubes, an impres- 
sive sight. However, kits must 
have posed a messy stocking 
problem. 

In 1930 the company intro- 
duced a real innovation, the 
Photolytic Cell. This was a 
voltage-generating light detec- 
tor with a liquid fill (apparently 
using cuprous oxide in an elec- 
trolyte of sodium hydroxide). 
It was housed in a spiffy Deco- 
styled two-tone zinc case that 
could be plugged into an ordi- 
nary four-pin socket. The unit 
was promoted as a replacement 
for conventional phototubes in 
industrial control equipment, 
burglar alarms, smoke detectors, and movie 
sound. 

It was said to have frequency response 
over the audio range (down 6 dB at 5 
kHz—not great compared to vacuum pho- 
totubes, but a simple equalizer would fix 
that). It could be used through a step-up 
transformer into the grid of a preamplifier, 
or connected directly to a tube grid. The 
output voltage was rated as 
120 mV under an illumination 
of 15 foot-candles. (The 
writer’s example delivers 135 
mV under direct sunlight.) 
There were two variants: the 
P23, ina T6 tubular glass bulb 
on a three-pin base, and a P27, 
in a hockey-puck format 176" 
in diameter. The company 
promoted the device via a 34- 
page booklet. However, it 
seems to have sold poorly, 
and only a few have survived. 

The company had an inven- 
tive spirit. In 1932 it intro- 
duced a line of “Wunderlich” 
detector/amplifier tubes, with 
2.5- and 6.3-V heaters and 
named for Norman Wunder- 
lich, their developer. These 
had a pair of grids which were 
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Carton for a tube kit. 


Promotion photo for the P4 photolytic cell. 


fed with the IF signal out-of-phase. They 
then acted as push-pull diodes. The result 
was an audio signal, appearing on both grids 
in-phase. 

The full-wave detection made it easier to 
get good high-frequency response. (One 
doesn’t need a specially built tube to get this 
result: the Majestic 25 radio used a pair of 
ordinary 27s in the Wunderlich circuit.) The 
production tubes had a glamorous appear- 
ance, what with a blue bulb and red Bakelite 
base. But the line was confused physically. 
The Wunderlich A had a 2.5-V heater and 
came in a five-pin capped version and a six- 
pin capless variant. The Wunderlich A Auto 
was heated with 6.3 V and had six pins and 
no cap. 
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ARCTURUS 


VE v.onttire TUBES 


FOR EVERY SOCKET 
IN EVERY SET 


No. 126 Amplifier 
. 071 Power 
. 124 Shield Grid 
. 127 Detector 
No. 145 Power 
No. 180 Rectifier 
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Promotion for best-seller replacement tubes 
GanhOI2: 


The company commissioned Frederick 
Terman, a professor at Stanford University 
and a rising star in the professional world, 
to write an extensive analysis of the new de- 
tector.2 The tube got designed into a few 
upper-end radios like Scotts and Lincolns. 
Unfortunately, RCA preempted the market 
for it by introducing the 55 and 85 duodi- 
ode-triodes a few weeks later, on May 18 
and July 8 respectively. Competing makers 
brought out Wunderlich variants of their 
own: Ken-Rad, the KR-20 and KR-22 (later, 
90 and 92); Hygrade Sylvania, the 29 and 
69; and Sparton, the 70. 

Note: This article will be concluded in 
Part 2, which will appear in the next issue 
of the Journal. 
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THE FIRST CENTURY 
WIRELESS AND AMATEUR RADIO HISTORY 


BY MICHAEL W. MARINARO, WN1M e EMAIL: WN1IM@MSN.COM 


The Creation of the Radio Fraternity 
Part 1 — The Birth of the ARRL 


t the beginning of the nineteenth cen- 

tury, there were no signals.to be heard 
in the ether even if one were capable of lis- 
tening. There were just sounds created by 
nature—the hiss of atmospheric noise and 
the occasional crashes of electrical storms. 
But then, scientists began to create emis- 
sions in their laboratories and inventors 
began to send and receive them at greater 
and greater distances. Radio was born and 
at the beginning of the twentieth century 
operators were communicating with each 
other utilizing the raspy rough notes gener- 
ated by spark gap transmitters. 

These early airwaves were shared by a 
number of interests. Most influential were 
the merchant marine and Navy followed by 
the commercial wireless services, which 
competed with the cable telegraph services. 
Relatively insignificant at this time were 
the “radio amateurs”—the neighborhood 
operators who built their own stations and 
communicated with each other over short 
distances. These were the enthusiasts who 
monitored the great commercial 
and naval stations to “learn the 
code” and managed to assemble 
modest “home brewed” stations 
to reach out to their colleagues. 

There emerged from this 
group two individuals who were 
to determine the future of the am- 
ateurs in America, firmly estab- 
lishing them in the pursuit which 
was to involve tens of thousands 
of enthusiasts for more than a 
century. They were Hartford, 
Connecticut residents Hiram 
Percy Maxim and Clarence D. 
Tuska. 

In character, age and worldly 
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Maxim and son Hamilton in their attic radio room. 


experience these men differed in many re- 
spects. At the time of his formative interest 
in amateur radio Maxim was a middle-aged 
professional of many diverse and success- 
ful endeavors including invention and man- 
ufacturing. His prior and contemporary in- 
terests included the development and mar- 
keting of a silencer for weapons and autos, 
auto manufacture, glider flight, writing and 
movie making. 

Thanks to his boundless enthusiasm for 
the new and unique, Maxim’s interest was 
captured when his chief engineer at Maxim 
Silencer Company, Roland Bourne (later 
LANA) related his wireless experiences. 
Maxim and his son Hiram Hamilton, whose 
friends at school were experimenting with 
wireless, decided to pursue this new area of 
technology. 

As the first decade of the century drew to 
a close, Hiram and Hamilton were studying 
the International Morse code by sending 
messages to each other utilizing a simple 
telegraph key and buzzer. But they soon felt 
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the need to acquire a receiver to practice 
copying the wireless signals of local ama- 
teurs and, more importantly, of powerful 
spark gap stations such as SLI the Tele- 
funken commercial station on Long Island, 
New York or even those of NAA the Naval 
Station at Arlington, Virginia. 

The first set they bought, purchased by 
mail order, was entirely useless. Then 
Maxim spotted a receiving device in a Hart- 
ford toy store window and borrowed it on 
trial. But the Maxims could not get it to 
work and returned it. 

Enter teenager Clarence Tuska, then am- 
ateur SNT, who had 
built the single slide 
tuning coil and crys- 
tal detector combina- 
tion. He returned it 
to the Maxims and 
instructed them in its 
operation. 

Tuska went on to 
provide other com- 
ponents and ulti- 
mately assembled a 
complete one-kilo- 
watt spark gap sta- 
tion for Hiram and Clarence. This began a 
life-long relationship which had enormous 
implications for the amateur radio world. 

During the late nineteenth and early 20th 
centuries, periodicals began to appear 
which appealed to the rapidly growing in- 
terest in electricity, electronics and wire- 
less. Foremost of these was Bubier’s Popu- 
lar Electrician first published in 1890 and 
which, in 1906, was renamed Electrician 
and Mechanic. Hugo Gernsback’s Electro 
Importing Company catalog spawned Mod- 
ern Electrics, which in 1908 claimed 
100,000 readers. These two magazines dis- 
appeared in a maze of magazine consolida- 
tions. However, in their early years they en- 
couraged amateurs to organize into clubs 
and sponsored a number of small groups. 

Hiram Percy Maxim was a prominent cit- 
izen of the city of Harford in that era. The 
local newspaper, The Hartford Courant, 
followed his social and business activities 
closely and had an interest in following the 
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wireless scene in general. One significant 
report was as follows: 


January 14, 1914 

RADIO CLUB OF HARTFORD BORN 
WIRELESS OPERATORS FORM 
ORGANIZATION 

D.L. MOORE PRESIDENT 

Twenty-one wireless enthusiasts convened 
to form this club for the purpose of dissemi- 
nating information about radio telegraphy; 
provide mutual assistance in acquiring ap- 
paratus for in its practice; band together 
against airwave interference; and to observe 
and support the laws of the United States 
pertaining to wireless operation. 

An executive committee was formed with 
Hiram P. Maxim as appointed chairman. 
Nominations were proposed to the body 
and D.L. Moore was elected president and 
Clarence D. Tuska was elected secretary 
and treasurer. 

A membership committee was established 
to review membership applications and the 
executive committee was charged with 
preparing a constitution, by-laws and sched- 
ule of fees and dues. To top off the evening 
the inimitable Maxim spoke about how to 
contend with interference a serious problem 
at the time created by poor operators. 

The consummate organizer Maxim thus 
set the course of the history of amateur 
radio. The young secretary-treasurer of the 
new club took his responsibilities seriously. 
He set up the club offices in his mother’s 
home in Hartford. He attended to the fi- 
nances and to the correspondence which 
was later to become an important aspect of 
the union. Maxim and his son became ac- 
tive as amateur operators using the call let- 
ters SNY and SNW. Tuska used the call let- 
ters SNT. As federal regulation had set in, 
the trio went to Boston together in 1913 and 
successfully took the examination for First 
Grade Commercial Radio Operator’s li- 
censes. Their official new call letters were 
1 WH, 1ZH and 1 WD respectively. 

The transmission range of the typical am- 
ateur at the time was frustratingly short. A 
typical station consisted of an induction 

(continued on page 30) 
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RADIO RAMBLINGS 


BY JIM COOK, WOOXX, 21903 W. 57TH TERRACE, SHAWNEE, KS, 66226—PLEASE INCLUDE SASE FOR REPLY. 


E-MAIL: radiomanjim46@yahoo.com 


The Testing and Licensing of Radio Operators 


in the United States 


stations that existed operated without 

any government licensing and little reg- 
ulation. Radio interference was rarely a 
problem because of the limited number of 
stations on the air. Radio operators gener- 
ally received only minimal training from 
their employers. Amateur radio operators 
were able to operate freely 
until they began to interfere 
with military and commercial 
radio stations. 

However, the Marconi Com- 
pany, which owned and oper- 
ated many of the early com- 
mercial radiotelegraph stations, 
developed training programs 
for their operators that included 
learning the International 
Morse Code as well as radio 
theory operation and mainte- 
nance. Graduates of Marconi 
training were known as “Mar- 
coni Men” and were considered 
to be the best radio operators available. The 
U.S. Army and Navy had similar training 
schools for their early radio operators. 

Radio broadcasting was very limited be- 
fore 1920. In 1927, as it was expanding, the 
Federal Radio Commission was formed by 
the U.S. Department of Commerce. The 
Secretary of Commerce who was in control 
of this new commission in its early days 
was Herbert Hoover, who was elected Pres- 
ident of the United States in 1928. 

The Federal Communications Commis- 
sion (FCC) was created in 1934 and took 
over the responsibilities of the Federal Radio 
Commission. In addition to licensing radio 
stations, it was also responsible for licensing 
radio operators. The basic licensing structure 
included First and Second Class Radiotele- 


|: the early days of radio, the few radio 
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Students receiving radio training in 1918. 


phone and Radiotelegraph licenses. These 
were obtained by taking an exam on radio 
theory. The Radiotelegraph licenses also re- 
quired demonstrating the ability to send and 
receive International Morse Code. 

A separate set of tests and licenses was 
established for amateur radio operators. My 
father held both a First Class Radiotele- 


ar a 


phone license and a Second Class Ra- 
diotelegraph license. The latter was re- 
quired for him to operate a law enforcement 
radiotelegraph station when he was em- 
ployed by the Topeka Police Department in 
the 1940s. 

License testing was conducted at re- 
gional FCC offices. The one that served the 
Kansas City area during the 1940s and 
1950s was located in an art deco office 
building at 909 Walnut Street in Kansas 
City, Missouri. The FCC office was located 
on the 31st floor in the north tower of this 
twin tower building. That is where my fa- 
ther obtained his commercial radio licenses 
and where I took the exam for my General 
Class Amateur Radio license. 

A trip to this FCC office was memorable. 
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After taking the elevator 
to the top floor of the 
building, the entrance to 
FCC office was through a 
hallway that went past a 
room used for radio mon- 
itoring. The room where 
the examinations were 
given looked out onto the 
Kansas City airport. 
Watching airplanes pro- 
vided a pleasant diver- 
sion while contemplating 
questions on an exam. 

By the 1960s, the 
Kansas City FCC office 
moved to a modern office 
building. In recent years 
the historic building at 
909 Walnut has been ren- 
ovated into condomini- 
ums. The former FCC offices on the top 
floor are now a luxurious penthouse. 

The Second Class licenses allowed a per- 
son to operate and maintain radio equipment. 
It was required by anyone who repaired and 
maintained radio transmitting equipment. A 
First Class license was required to operate a 
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A 1932 Radio License Manual. 


commercial broadcasting 
station that used a direc- 
tional antenna system. Li- 
cense requirements changed 
over the years. Initially, all 
broadcast stations required 
that a First Class licensee 
be on duty whenever that 
station was in operation. 
Later, only the Chief Engi- 
neer of a broadcast station 
was required to have a 
First Class license. 

In 1982, licensing was 
modified and anyone 
holding a First or Second 
Class license was issued a 
“General Radio Operator 
License” that was good 
for life. This change re- 
flected a move toward 
deregulation and the realization that radio 
equipment was becoming more reliable and 
easier to maintain. 

In preparing this article, I looked through 
old issues of radio magazines and several 
old radio license manuals. It was interesting 
to see how the test questions changed over 


Shipboard radio diagram from the 1932 Radio License Manual. 
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909 Walnut, Kansas City, site of FCC offices, 
1940-1950. 


the years. Most of the tests in the early years 
required pure memorization of facts and di- 
agrams, while later tests required applicants 
to do calculations to prove that they under- 
stood radio theory. 

In 1932, applicants were required to 
memorize schematic dia- 
grams of complete trans- 
mitters, such as the dia- 
gram illustrated here. 
That year, questions were 
still included about spark 
transmitter technology, 
which was obsolete by 
that time. By 1960, when 
I was studying for my li- 
censes, all of the irrele- 
vant and obsolete infor- 
mation was gone and the 
study material was more 
practical. My study guide, 
First-Class Radiotele- 
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stereo, but had illustrations of equipment 
used in broadcasting stations. 

When I obtained my First Class Ra- 
diotelephone license in 1965, an applicant 
had to know the number of spare vacuum 
tubes that a broadcast station was required 
to have on hand. This seemed unnecessary 
because any station that wanted to operate 
reliably should have known to keep appro- 
priate spare parts available. But after be- 
coming acquainted with some extremely 
frugal station managers, I began to under- 
stand the need for this requirement. 

The FCC not only monitored radio oper- 
ations but occasionally visited and in- 
spected radio stations to verify compliance 
with the rules. Radio station WREN was re- 
quired to perform a detailed “proof of per- 
formance” test because one of the phase 
angle readings for the directional antenna 
system that was recorded in the station log 
was slightly out of tolerance. 

When the FCC inspected the two-way 
radio system used by the Topeka Police De- 
partment, they issued a citation for improper 
station identification. The call letters for this 
station were KAA420. Police dispatchers 
were in the habit of saying “K double-A four 
twenty,” but the FCC insisted that the proper 
identification was “K-A-A-four-two-zero.” 

Training for radio tests 
was offered by radio 
schools, including many 
that offered correspon- 
dence courses. Some also 
supplied test equipment or 
radio kits to assist their 
students with their educa- 
tion. Among these was the 
National Radio Institute 
(NRI). NRI testers often 
show up in radio auctions. 

Some ads for radio 1n- 
struction included esti- 
mates for future earnings. 
the April 1927 issue of 
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phone License Handbook 
by Edward M. Noil, not 
only included the latest 
technical information on 
color television and FM 
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A comprehensive broadcast engineering guide for 
Ist-class license aspirants, station engineers, and 
technicians ... including questions and answers based 
on Element IV of the FCC examination, plus infor- 


mation on stereophonic FM broadcasting. 


A 1954 Radio License Manual. 


Popular Radio magazine 
had an ad for the Radio 
Institute of America stat- 
ing that the average an- 
nual income of their grad- 
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uates was $6,000 per year, equal to $82,500 
today. Midland Radio School in Kansas 
City was an appealing choice because that 
school operated an experimental television 
station, W9XAL, broadcasting mechani- 
cally-scanned pictures in the 1930s. 

My father obtained his training through a 
National Youth Administration Radio 
School established as one of Franklin Roo- 
sevelt’s “New Deal” agencies. Some indi- 
viduals with previous technical experience 
were self-taught, learning the necessary in- 
formation from license manuals that in- 
cluded technical information and practice 
test questions. 

Originally, commercial operators li- 
censes had to be renewed every five years, 
but testing on new technology was not re- 
quired. This meant that my father, who re- 
ceived his First Class Radiotelephone li- 
cense in the 1940s, was authorized to be 
Chief Engineer of a color television broad- 
casting station, even though he had little 
knowledge of color television! 

Today broadcast stations are highly auto- 
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coil, a condenser and a spark gap for the 
transmitter. The receiver was usually a co- 
herer-decoherer or galena crystal with a 
single headphone. 

Being regulated to a maximum power of 
one kilowatt and restricted to operating wave 
lengths of 200 meters and down, a well- 
equipped station with an average antenna 
could not reach out beyond much further 
than 50 miles. This limited the operator’s 
ability to send messages for third parties, or 
in emergencies, a principal amateur activity. 

Maxim personally experienced these 
limitations in his own operations. Accord- 
ingly, he proposed to the Radio Club of 
Hartford at their April 6, 1914 meeting the 
formation of an organization of stations 
structured to pass messages, one to the 
other, in a prescribed manner over desig- 
nated networks. 

The “relay” was to be put to practical ad- 
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mated and require little oversight, so the need 
for strict licensing is no longer necessary. 


Early slide-tuned receiver. 


vantage within an ordered system. The con- 
cept, sparked by a suggestion by Tuska and 
elaborated upon by Maxim, was accepted 
and the new organization was christened 
The American Radio Relay League. 
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BY MICHAEL W. MARINARO, WN1M 


THE SHADOW OF MARCONI 


Part 2: The Fate of the Wellfleet Station Compound Benth 


ith war raging in Europe, the U.S. 

was anxious to remain neutral. 

On August 5, 1914, addressing 
the dilemma of maintaining the neutrality 
of radio traffic handled by foreign-owned 
commercial stations, President. Woodrow 
Wilson issued a proclamation of radio neu- 
trality. The proclamation specifically pro- 
hibited radio stations from receiving or 
transmitting any messages compromising 
the position of the United States or aiding 
the warring parties. 

The order was directed to the Secretary of 
the Navy, and in turn execution was delegated 
to the Naval Radio Service. The Navy, as an 
outcome of the war, had the authority to reg- 
ulate, monitor, and if necessary silence radio 


Drawing of the original Marconi station compound. 
Buildings from lower left to upper right were: Head- 
quarters (living quarters for the staff), Transmitter 
(housing tuned circuits and rotary spark gaps), and 
Power House (housing 45-hp, 2,200-volt, kerosene- 
driven generator stepped up to 20,000 volts). 


communications involving the United States. 

The Navy moved quickly to disseminate 
the conditions of the executive order to all 
foreign commercial stations and established 
enforcement procedures. At the time, the 
Navy, with its extensive ship and coastal fa- 
cilities, was the predominant United States 
user of radio. This new authority was the 
achievement of the Navy’s ambition to con- 
trol all radio activities in a military manner. 

The surveillance of the major foreign- 
owned commercial radio stations within the 
jurisdiction of the United States was a pri- 
ority undertaking. Navy censors were sta- 
tioned at the German-owned stations and 
British Marconi Company stations in the 
US., including the waning South Wellfleet 
location and the intensifying 
Chatham operation. 

When the U.S. entered the 
war in 1917 and with the 
Chatham station now fully op- 
erational, the South Wellfleet 
facility was shut down and 
abandoned for security rea- 
sons. Actually, this was fortu- 
itous, as the two most eastern 
towers were in danger of col- 
lapsing over the bluff edge at 
any time even after their sea- 
ward guy wires had been relo- 
cated further inland. The dis- 
tinctive, crisp and melodious 
tone of the WCC spark was si- 
lenced forever!. 

The Navy assumed owner- 
ship of the South Wellfleet site, 
and in 1920 local contractors 
were engaged to dismantle 
some of the buildings and take 
down the wooden towers. The 
operating equipment was sal- 
vaged or scavenged. 
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The deserted site deterio- 
rated for twenty years until 
the advent of the Second 
World War. The Navy had 
sold the property to private 
individuals, but in 1943 the 
land was condemned and 
conveyed to the U.S. Army. 
Integrated into a total land 
parcel of 1,738 acres, the site 
became a part of the Army 
training Camp at Wellfleet. 
The beach area was utilized 
for anti-aircraft and anti-am- 
phibious attack training. 

The Camp continued in 


sporadic use as a training post Memorial plaque at Marconi station site commmorates the 


for active duty and reserve 
personnel through the Korean 
War era. In August of 1961 
President John F. Kennedy, resident of the 
nearby Cape Cod town of Hyannis, created 
the Cape Cod National Seashore under the 
auspices of the National Park Service. The 
Seashore includes 43,500 acres of beaches, 
dunes, ponds and woods and stretches 
along almost 40 miles of Atlantic shoreline. 
It is one of the world’s finest seascapes. 
The site of the Marconi station was desig- 
nated as a distinct park unit within the 
Seashore. The Camp was removed, the land 
was searched for unexploded ordinance and 
the dunes were planted with beach grass to 
stabilize them and curtail erosion. Mean- 
while WCC continued to receive at Chatham 


first wireless telegram, which was sent to the King of Eng- 
land by President Theodore Roosevelt. 


At the park, a Headquarters building was 
erected and a parking lot and amenities pro- 
vided for visitors. Interpretative exhibits 
were mounted in 1974 chronicling the his- 
tory of the site. However, the erosion con- 
tinued its relentless progress. In the summer 
of 2013, the edge of the eroding dunes had 
reached within 32 feet of the shelter-pavil- 
ion which had been erected to protect the 
Plexiglas-enclosed model of the original 
station site and interpretative wayside pan- 
els. It was necessary to demolish the pavil- 
ion. The model and a striking bronze bust of 
Marconi are now safely on view in the 
Headquarters building. The explanatory 


with the Radio Corporation of 
America having assumed 
ownership in 1920. 

The Marion operations 
continued until RCA, in 
1948, built a modern ocean- 
front transmitting station in 
nearby South Chatham. This, 
the most active ship-to-shore 
operation on the East Coast, 
became part of MCI Com- 
munications when acquired 
in 1988. Beginning in 1993, 
the station was operated re- 
motely from KPH in Point 
Reyes, California. 


NSEAW NSFW" 


32 


photo courtesy of Marconi Company, Ltd. 
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panels have been relocated inland. 

This is the status of the Marconi Site 
today, but the memory of its former spark 
gap glory days is not forgotten. The mem- 
ory is kept alive by the local amateur radio 
operators of the Marconi Radio Club2, 
WIAA, which utilize a former Coast Guard 
station at an adjoining beach. The club 
commemorated the 75th and 100th year an- 
niversaries of the establishment of the Mar- 
coni station, Marconi’s 100th birthday and 
the Titanic disaster. 

They also participate annually in Interna- 
tional Marconi Day on the air with the sym- 
bolic call letters KM1CC. At this writing the 
group of dedicated volunteers, will be on the 
air again contacting fellow amateurs world- 
wide, marking Marconi's first transatlantic 
transmission on January 18, 1903. 

Not far away, another group of amateurs 
have established the Chatham Marconi 
Maritime Center? on the site of the Chatham 
receiving station. Here, members of the 
WCC Amateur Radio Association 
(WAIWCC) present a remarkable exhibit 
of the history of the Marconi ship-to-shore 
operations, comprising the premier wireless 
communications station of the 20th century. 

International Marconi Day (IMD) is a 
24-hour special amateur radio operating 
event that is held to celebrate the birth of 
the Nobel laureate on 25 April 1874. The 
event is initiated by, and is administered 
and coordinated by, the Cornish Radio Am- 
ateur Club G4IMD.4 

Upon being introduced to Hiram Percy 
Maxim, the President of the American 
Radio Relay League, in 1925, Marconi was 
heard to remark: “Sir, I too am but an ama- 
teur.” Fraternally, amateurs today perpetu- 
ate the memory of this man of radio and the 
accomplishments of the wireless era. 


1 During its existence the station had em- 
ployed a diverse operating staff of both 
British and American nationality. Engi- 
neers, radiomen, telegraphers, mechan- 
ics, cooks, housekeepers, stewards et. 
al.—creating an almost self-sustaining 
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world under its own power. Some went 
on to be amateur radio operators. One 
was Irving Vermilya, 1ZE/W1ZE who 
was the last manager of the station. Now 
a legend, 1ZE was one of the first of the 
radio clan to be known as amateurs. He 
wrote installments for OST in 1916 to 
1919 as “Amateur Number One” and 
later in February, 1942 he reminisced 
about WCC—Wireless Cape Cod—see 
http://www.arrl.org/pubindex/search 

2 Marconi Radio Club, http://www. 
facebook.com (many images) 

3 Chatham Marconi Maritime Center, 
http://www.chathammarconi.org 

4 Cornish Radio Amateur Club, 
GB4IMD, http://G4USB.net/IMD/ 
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BY STEVE AUYER 


WORKING WITH TUNGAR RECTIFIERS 


Abstract 


hile not as common as 
other types of vacuum 
tubes, Tungar rectifiers 
were used to provide low volt- 
age, high current DC in a number 
of electrical devices from about 
1916 through to the 1960s, in- 
cluding battery chargers, welding 
equipment, movie projectors, 
theatre sound systems and the 
like. From a radio standpoint 
they were commonly used in 
home battery chargers for the 
battery-operated radios of the 
1920s. While relatively simple in 
operation, Tungar rectifiers do 
pose some challenges in restor- 
ing equipment using them—both 
from an operational and a safety 
standpoint, and this article will 
address those challenges. 
Acknowledgement: Ludwell 
Sibley’s review and comments on several 
versions of this manuscript were of great 
assistance in correcting a number of errors 
and adding additional information. 


Background 


The General Electric Company, or sim- 
ply “GE,” was primarily interested in the 
generation, transmission and control of 
electrical power in the early 1900s and one 
of their first vacuum tubes, the “Kenotron,” 
(Fig. 1) was a two-element high voltage 
rectifier that could operate at voltages up to 
100,000 and currents of 100 mA. If nothing 
else, GE was imaginative in naming their 
products. 

Kenotron is a combination of the Greek 
words “Kenos,” meaning “empty,” and 
“tron,” meaning “device” or “thing.” Thus 


Fig. 1. GE Kenotron. 


a Kenotron is an “empty thing” 
or a vacuum tube. It’s also in- 
teresting to note that in design- 
ing the Kenotron, GE drew 
heavily on technology they had 
perfected for one of their major 
products—incandescent light 
bulbs. Thus their Kenotrons 
had a screw base, generally the 
large “Mogul” size rather than 
the smaller “Edison” size, for 
the filament connections. 


Tungar Development 


In addition to a maximum 
DC current output of 100 mA, 
the Kenotron had a voltage 
drop of 500 volts, thus it was 
not suitable for low voltage, 
high current applications and 
the GE Research Laboratory in 
Schenectady had begun devel- 
opment of a device to fill this 
need. In April, 1916 GE described a new 
type of low voltage, high current rectifier! 
and the new device was shortly on the mar- 
ket. Departing from their practice of using 
Greek words to name their devices, the GE 
scientists named this new device the “Tun- 
gar” since it had a tungsten filament and 
was filled with argon gas. 

“Tungar” by the way was a GE trade- 
mark and while other manufacturers could 
produce the devices under license from GE, 
they could not call them “Tungars.” West- 
inghouse, for example, called their devices 
“Rectigons”—probably because they were 
rectifiers that contained argon. 

General Electric began issuing a series of 
patents on the use and design features of 
their Tungar bulbs as early as 1912. When 
these patents began expiring in the 1930s 


4780 LIGHTHOUSE VILLAGE CIRCLE e LIVERPOOL, NY 13088-4100 
N2TKX@ARRL.NET 


34 


THE AWA JOURNAL / OCTOBER 2016 


and 1940s, other man- 
ufacturers were able to 
produce tungar-like 
products without hav- 
ing to obtain a license 
from GE—although 
they could still not use 
the “Tungar” name. 
For the rest of this arti- 
cle “Tungar” will be 
used to refer to devices 
produced by all manu- 
facturers, and not just 
those produced by GE. 


PURE ARGON GAS —— The 
bulbs are filled with 99.8 per 
cent pure argon gas to pro- 
vide long, efficient life. This 
gas undergoes five different 
additional treatments to re- 
move impurities, The result- 
ing high purity enables the 
bulbs to last longer and work 
more efficiently 


GAS REMAINS PURE — Ali 
Tungar bulbs have a silver- 


impurities given off during 
operation. This also helps to 
prolong life of the bulbs 


LONG FILAMENT LIFE — Long 


ment is given after assembly. 
WELDED FILAMENT CON- 


Tungar Design 


A cross sectional 
sketch of a Tungar 
bulb (Fig. 2) illustrates 
the features of a typical 
bulb, a number of 
which are significant to 
this discussion: a heavy tungsten filament 
operating at high temperature, a graphite or 
tungsten anode, argon fill gas, and a thick 
and strong heat-resistant glass envelope. 

There are a number of variations on this 
basic design: some bring out the anode con- 
nection using a third lead through the base; 
some have two anodes to operate in a full- 
wave mode. Some have an Edison 
(medium) base instead of a Mogul (large) 
base; a few have 4-prong “industrial” 
bases; and some add mercury to the argon 


— Le 
6.0 Amp 
Tungar 


Tungar 


Fig. 3. Common types of Tungar bulbs. 
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STRONG HEAT-RESISTING 
GLASS —-Only Nonex glass, 
similar to Pyrex, is used in 


tract at the same rate, thus 
eliminating breakage due to 
unequal expansion 


SPECIAI THREADS ON ANODE 
AND ANODE LEAD — A uni- 
form low resistance contact 
is provided by special threads 
on the anode and anode lead 


HIGH-QUALITY GRAPHITE AN- 
ODE The graphite used in 
the anode of Tungar bulbs is 
selected for its high quality 


SMOOTH BULB SURFACE 


Fig. 2. GE Tungar cross-section. 


filling gas. GE referred to their Tungar 
bulbs as “argon bulbs,” “mercury-argon 
bulbs” or “mercury bulbs”—although even 
the “mercury bulbs” contained argon and 
differed primarily from the other Tungars 
in that they had a barium-coated cathode 
and required a preheat time of several min- 
utes before applying the load. 

The most common types that you will en- 
counter in consumer products are shown in 
Fig. 3, which compares sizes of Tungar 
bulbs with DC output ratings of 0.06, 2.0, 
and 6.0 Amps to that of a fa- 
miliar 81-A. So from here on 
we'll deal with the use of these 
common types of Tungar 
bulbs and not the less common 
types such as those designed 
for full-wave operation or 
higher current output, or those 
containing mercury. 


Tungar Information 


Compared with vacuum 
tubes, there is a general lack of 
published data on the design 
and application of Tungar 
bulbs but there are three avail- 
able publications? 3.4 that will 


811-A 
Triode 
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be useful if you do need to work with these 
devices or just wish to better understand 
their design and operation . 

The products used with battery chargers>> 
6, 7, 8, 9 provide less technical data on the 
design and performance of the Tungar 
bulbs themselves. They provide informa- 
tion on how manufacturers intended con- 
sumers to use their products—in particular, 
how to select the proper wattage for the bal- 
last bulbs used in many units. Safety cau- 
tions, or lack of them in these instructions, 
offer an interesting insight into consumer 
safety in the 1920s. 


Products You Will Encounter 


You are most likely to encounter Tungar 
bulbs used in battery chargers—either high 
capacity commercial units or lower capac- 
ity consumer units, although they were also 
used in carbon-arc spotlights and motion 
picture projectors, arc welders, early West- 
ern Electric theatre sound systems, electro- 
plating equipment, magnetic clutches, 
Navy shipboard equipment, an Army trans- 
mitter and even the Stromberg-Carlson 
Model 403 radio! 

The first advertisements of Tungar bat- 
tery chargers for commercial use appeared 
in 1919 (Fig. 4) and for home use in 1922 
(Fig. 5) These initial home products were 
simple in design, as will be discussed next, 
with more complex, and expensive, designs 
following shortly. 


““A”’ Battery Charger 


Let’s take a look inside that GE battery 
charger of Fig. 5 (at left). Its schematic is 
sketched out in Fig. 6, where you can see 
that it doesn’t get much simpler than this: 
an autotransformer that supplies 2.2 VAC 


RADIO BATTERY CHARGERS 
TUNGAR BATTERY CHARGERS 


Fig. 5. Detail from 1922 Radio Battery Charger ad. 
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RECTIGON BATTERY CHARGERS 


MOTOR AGE 


Batteries Need Special Care in Winter— 
Are You Prepared to Render this Service? 


The complete garage must give 100% service. Battery charging, particu- 
larly in winter, is an important part of 100% service. Every garage, there- 
fore, needs charging equipment—the right equipment will pay good profits. 


_ The Fengar Rectifier exactly fills this need for it ie a low cost highly 
efficient battery charger. It is, in fact, the lowest priced reliable outfit of simi- 
lar capacity and costs least to operate. It will charge from three to 30 cells of 
lead plate batteries at 6 or 7 amperes or less from alternating current, 


Two particularly good features of the Tungar are that it connects to any 
alternating current lighting circuit and that it may be run without attendance 
as it is self-starting and protected against overloads or reversal of current. 


Tungar has put the profit into battery charging 
Your distributor can supply you promptly 


Fig. 4. October 9, 1919 Motor Ag adver- 
tisement. 


(at 12 amps!) for the filament, and 30 VAC 
which is rectified by the Tungar. 

We’ll discuss this characteristic further 
in a later paragraph, but each Tungar bulb 
has what is called a “pick-up voltage” (or 
sometimes “starting voltage”) and an “arc- 
drop voltage.” The Tungar bulb does not 
begin to conduct significant current until 
the voltage across it exceeds the pick-up 
voltage at which point the argon gas ionizes 
and the bulb begins to conduct. Once the 
bulb begins to conduct, the voltage drop 
across it falls from the pick-up voltage 
down to the arc-drop voltage. 

For the 195528 bulb used in this battery 
charger the pick-up voltage is 15 
volts and the arc-drop voltage is 8- 
10 volts. So the 30 VAC from the 
transformer actually produces a 
half-wave output with an open-cir- 
cuit value of about 20 volts. This 
also means that the charger’s out- 
put is not a linear function of line 
voltage. For line voltages up to 
about 60 VAC the charger pro- 
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GE Catalog 
195529 


115 VAC 


+ af 


DUTHO | 


‘BBATTERY | 
SO VOLT | 


DUJHO 


Fig. 7. Detail from rechargeable “B” battery ad. 


duces no output, and above 60 VAC the 
charger produces an output that increases 
with increasing line voltage. 

When a 12-volt battery is connected to 
this charger, it will be charged at a rate of 
about | amp, and a 6-volt battery will be 
charged at a rate of about 2 amps. You will 
note that there is no overcurrent protection. 
However, the transformers in these units 
used circa 1915 technology and the winding 
resistance and inductance limited the current 
flowing through the bulb to a safe value. 

This is not the case for the larger bulbs, 
however, and chargers at the 6 amp and 
above level generally include protective 
fuses in the Tungar’s anode circuit. You 
may be wondering about the use of an au- 
totransformer in a circuit where one of the 
autotransformer taps goes to a battery clip 
that is handled by the user—more about 
that later. And finally, the laminations in 
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BBATTERY 
100 VOLT 


the transformers of these units are simply 
clamped together, not impregnated, and re- 
ally “sing” under load. 


“A” and “B”’ Battery Charger 


While it was nice for the owner of the 
radio to be able to charge the radio’s A bat- 
tery, the radio also required a higher B volt- 
age and that was usually provided by a 
number of 2 volt wet cells connected in se- 
ries (Fig. 7) and these also needed to be 
charged. GE and Westinghouse accommo- 
dated this by introducing chargers with ad- 
ditional taps on the transformer and addi- 
tional output connections. 

The Westinghouse model 424501 is a 
good example of this (Fig. 8) You can see 
that the additional taps allowed 6-to-12 volt 
batteries to be charged directly 
from the 27 volt winding, 2-4 
volt batteries to be charged 
through a 3-ohm dropping re- 
sistor, and B batteries to be 
charged from a 153-volt wind- 
ing (27-volt and 126-volt 
windings in series) through a 
current limiting ballast bulb 
whose wattage was chosen to 
limit the charging current to an 
appropriate value. 

Part 2 (conclusion) will appear in the 
next issue of the Journal. 


Westinghouse 
424501 
Rectigon Battery Charger 


9 


115 VAC 


Fig. &. Westinghouse Model 424501 
schematic. 
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BY A. DAVID WUNSCH 


MEMORIES OF ALAN DOUGLAS 


he radio community 
[es shocked and 

saddened to learn of 
the death of Alan S. Dou- 
glas in November of 2015. 
I say “shocked” because 
Alan was leading his life 
with the energy of a much 
younger man. His father 
had died only five years 
before at the age of 91. 
Many were surprised to 
learn that Alan was 72 
years old at the end. And 
we were puzzled that he 
died of heart failure. 

Alan spoke often in our 
correspondence of his 
interest in tracing the his- 
tory and geography of 
eighteenth and nineteenth 
century stone walls in his 
community of Pocasset 
MA. Pocasset is a small village in Bourne, 
on Cape Cod. He had studied not only the 
history of these walls but had engaged in 
their reconstruction. This is not light work. 
I once joked that I'd rewrite a Frost poem 
about him that would begin with, “Some- 
one there is that loves a wall...” 

He told me too of a major restoration pro- 
ject—the deck house of a mid-19th century 
schooner. The house was converted to a 
store in 1888. In the 21st century it traveled 
to Alan’s driveway where he worked on 
restoring it. This was not a project for the 
weak or the faint of heart. 

It is as a historian of radio that Alan is 
best known to readers of the Journal—he 
is in the small pantheon of major contribu- 
tors to the scholarship of radio. Most of us 
know his magnum opus: Radio Manufac- 
turers of the 1920s, published in three vol- 
umes by Vestal press, and later by Sonoran 


Alan Douglas 
Sept. 1,1943-Nov. 16, 2015 


Press. The first book ap- 
peared in1988 and the last 
m1991. 

On the cover, with its 
beautiful photographs of an 
RCA Radiola 3, Atwater 
Kent Model 20 and a 1930 
Model Majestic floor 
model, we have three 
nicely chosen sets that span 
the decade in which radio 
moved from a pastime for 
amateurs and experi- 
menters, using batteries 
and earphones, to a com- 
mon household appliance 
that could be plugged into 
the wall and tuned with a 
single knob. 

Alan chose his era 
wisely. He provides the his- 
tory of about 85 radio man- 
ufacturing companies — 
all but a very few of them now gone. The 
books draw heavily on his enormous per- 
sonal collection of magazines, books, com- 
pany brochures and journals which he 
somehow amassed, beginning as a young 
man. | 

The work is generous—one might say 
lavish—with its 20s era illustrations taken 
from radio’s most exciting time. We see ad- 
vertisements of the tuxedo- and gown-clad 
rich disporting themselves in a cloud of 
booze and tobacco, entranced by the dance 
music emanating from their Radiola 30 
“lighting socket radio.” One imagines Jay 
Gatsby among them. 

Alan got this image from Vanity Fair, 
October 1926. Where had he found this 
magazine? And how did he find those 20s 
era issues of Popular Mechanics, Vanity 
Fair, Radio Broadcast, Radio Dealer, 
Radio Retailer and Jobber, etc. that served 
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him so well? 

Alan had a major library of radio, which 
he willingly shared with scholars who were 
researching its history. Professional and 
amateur historians would visit his home 
where they read this material and as an 
added pleasure got to hear a player pipe 
organ that Alan had lovingly restored. One 
such visitor was Prof. Donna Halper of 
Lesley University who wrote to me: 

“Long before much of this material was 
ever digitized, Alan had a library of old 
books and magazines that I utilized on sev- 
eral occasions. Although his expertise was 
in the technical side of radio, he was al- 
ways willing to answer my questions about 
the people of early broadcasting. He knew 
several of them personally, including Eu- 
nice Randall, a pioneering woman an- 
nouncer I was researching. He even had an 
old radio from AMRAD, the long ago de- 
funct company where she worked!” 

From the jacket of a later book on test 
equipment, we learn that he got into this ob- 
session early. As a 10-year-old he was 
given his grandfather’s Atwater Kent 
Model 20 C, with its horn speaker, to tinker 
with and perhaps repair. By age 15 he had 
it up and running. We know that while at 
Bourne, MA high school, he had a Knight 
kit vacuum tube voltmeter as well as his 
own tube tester. 

By the time he graduated from Bourne 
he was well launched into electrical engi- 
neering, his major at Swarthmore College. 
He finished in 1965 and spent most of his 
professional life as an engineer at Benthos 
Corporation on Cape Cod designing elec- 
tronics for ocean exploration. 

What is remarkable about Radio Manu- 
facturers of the 1920s is how Alan grace- 
fully avoids turning the book into a collec- 
tion of 85 chapters with a dull and method- 
ical recitation of company histories. 
Consider for example his entry for Atwater 
Kent: 

“Arthur Atwater Kent’s fellow students 
apparently understood him better than the 
professor [at Worcester Polytech] who 
warned him that without a diploma from 

‘Tech’ he would never amount to anything.” 
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Radio 
Manufacture 
of the 1920's 


By Alan Douglas 


The cover design used for all three volumes 
of Radio Manufacturers of the 1920s. 


And there is this opening for Fada radio: 
“Frank Angelo D’Andrea’s driving ambi- 
tion was to get rich.” 

A later book, Tube Testers and Elec- 
tronic Test. Gear (Sonoran Publishers), 
dates from 2000. Although not as lavishly 
constructed as its predecessors, it does re- 
ward the reader who loves vintage elec- 
tronics as Alan did. Consider this from his 
preface: 

“The change from vacuum tubes to solid 
state has obsoleted almost everything before 
1970 including of course the checkers that 
checked the tubes themselves. But the gear is 
no less useful for being old: in a home or 
hobby environment, or where first cost is im- 
portant, it can serve new masters for many 
more decades. Economics aside, much of the 
older equipment is beautifully constructed, 
and is a pleasure to look at and use.” 

If you want to know the history of the 
Jackson Tube Tester or the General Radio 
oscilloscope, this is your book. Alan deftly 
brings in the 19th century history of science 
and technology behind common instru- 
ments, e.g., the d’Arsonval moving coil 
meter, still used by analog fans today. 
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Alan’s writings were not limited to these 
books. One intriguing piece appeared in the 
April, 1961 issue of the JEEE Spectrum 
Magazine. It’s devoted to the work in the 
early 20th century of Greenleaf Whittier 
Pickard, electrical engineer and grand- 
nephew of the poet John Greenleaf Whitter. 
Pickard was one of the few true pioneers of 
what we now call the crystal radio. As ex- 
plained by Alan, Pickard tried thousands of 
materials in his crystal rectifier before hit- 
ting on fused silicon. 

Although perhaps everyone who knew 
Alan would describe him as shy, reserved, 
mild mannered, modest and unassuming, 
he could be quite forceful in his writings. 
An acrimonious debate evolved between 
him and the authors John Bryant and 
Harold Cones. The conflict centered on the 
Bryant/Cones book, The Zenith Trans- 
Oceanic, Royalty of Radios. | 

Alan reviewed it for The Oscillator, the 
publication of the Delaware Valley Historic 
Radio Club, in 1996. He questioned the 
scholarship in their history chapter and ac- 
cused them of being snookered by com- 
pany-written promotional material and 
erroneous reminiscences by the President 
of Zenith Radio. This prompted an angry 
rebuttal from the authors, and Alan re- 
sponded with a reply accusing them of pro- 
ducing hagiography. A view of the debate 
can be found here: 
http://www.dvhre.com/pdfs/May_1996.pdf 

and 
http://www.dvhre.com/pdfs/June_1996.pdf. 

Incidentally, the Antique Wireless Asso- 
ciation doesn’t emerge looking good in this 
contretemps. Alan remarks in his June 1996 
Oscillator contribution that he had wanted 
to air his opinions in The Old Timer’s Bul- 


OCTOBER 2016 / THE AWA JOURNAL 


letin (the former name of this magazine) 
but the then editor refused it because of 
what Alan describes as his “see no evil, 
speak no evil, hear no evil philosophy.” 
Yet, on the whole, Alan’s relationship with 
the AWA remained a warm one. The soci- 
ety honored him with the Houck Award for 
his documentary work on radio’s past and 
the Tyne Award for his research on vacuum 
tube history. 

Alan lived most of his adult life with his 
parents in a house they purchased in Pocas- 
set in 1955. He leaves behind two sisters 
and a brother and nine nieces and nephews. 
To read the remembrances by his local 
funeral home go to: 
http://www.legacy.com/guestbook/ 
dignitymemorial/guestbook.aspx?n=alan- 
douglas&pid=176569827&sort=1 

A picture emerges here of a man with 
enormous generosity. Although he joked 
that he was a frugal Scotsman, he was con- 
stantly giving his possessions to those who 
might make good use of them. When he 
learned that I was teaching a college course 
on the principles and history of radio, a 
spare copy of Early Radio Wave Detectors 
by Phillips surprised me by arriving in the 
mail. Knowing of my interest in Browning 
Drake radios, he gave me one. 

Alan’s family was Quaker, and he at- 
tended a Quaker college. Merrill Bancroft 
signed the funeral home guestbook, with “I 
think he was a true product of his Quaker 
roots. Never selfish, quiet and calm and a 
pleasure to know.” 
ACKNOWLEDGEMENTS 
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illustrations in separate jpeg , tif or bmp files (not embedded in document). 


A “Coast to Coast Four” Comes Back to Life ~ 


producing both battery operated and AC 

sets. Silver Marshall straddled this tran- 
sition by offering some models of battery 
and AC sets that looked nearly identical. In 
fact the “AC” sets were essentially battery 
sets with an external AC supply. Examples 
are the Coast to Coast 4 Model 740AC (an 
AC set) and the Model 740 (a DC model). 

In 1928, Crosley advertised a few AC 
sets that, like the Silver Marshall models 
mentioned, were essentially battery radios 
with an external AC power supply. 

In the Silver Marshall sets, different 
tubes were used depending on the power 
source. For instance, different types of the 
22 tetrode tube were used in the battery and 
AC sets — a four-pin type with top grid 
connection for the battery set and a five-pin 
type, also with top grid connection, for the 
AC set. 

The AC tube was called “22AC” in the 
Silver Marshall pamphlet but was probably 
the same as the type 24 marketed by most 
manufacturers. The Silver Marshall Model 
740AC was a four-tube broadcast band set, 
meant to be powered by AC on the fila- 
ments. It used a type 24 (or 22AC as desig- 
nated by Silver Marshall) as the RF pte 
fier, type 27s for the detector 
and first audio, and a type 
71A for the final audio tube. 
A type 80 rectifier was lo- 
cated in the separate power 
supply. 

Silver Marshall sold a 
Model 570ABC power sup- 
ply that could be used to 
power this and other sets that 
used AC heater or filament 
type tubes. The supply pro- 


I: the late 1920s, manufacturers were 
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vided 1.5, 2.5 and 6 volt AC connections as 
well as connections for the necessary DC 
voltages. 

The firm also manufactured a 670B sup- 
ply for battery sets. It could supply all the 
necessary voltages except for the low volt- 
age DC filament supply. For that, the user 
had to rely on batteries. 

I came across a nice example of the AC 
version Model 740AC, along with the 
570ABC power supply for it, about 20 
years ago and recently decided to restore 
both the set and the supply. 

My initial assessment of the set was that 
the power supply had been repaired and 
modified, and that the wire-wound poten- 
tiometer between the middle two legs of the 
B+ supply was not working. The work- 
around modifications were apparent. Also, 
the receiver had a ten-wire power cable, 
and I needed to trace and identify each lead 
for connection to the power supply. Fortu- 
nately, the original Silver Marshall printed 
literature came with the power supply and 
receiver. 

The circuit of the set, other than the tube 
types, was not particularly innovative. The 
receiver itself is relatively simple with only 


four bypass capacitors and, for the most 


Silver Marshall 740AC radio and 5 70ABC power supply. 
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part, has very accessible wiring. 
After tracing the power cable 
wiring using an ohmmeter to 
check connections, I pulled the 
tubes and connected the power 
supply. 

I applied power to the supply 
first without the 80 rectifier tube 
in place and checked voltages as 
I raised the AC line voltage using 
a Variac. All seemed okay. The 
high voltage AC was about 220 
volts on each leg of the trans- 
former and the AC filament volt- 


ages were okay. | then inserted fone view of Silver Marshall 740AC radio. 


the large globe 280 rectifier that 
came with the set and powered it up to 115 
vac on the input to the supply. 

With the tubes removed from the set, I 
checked the various voltages at tube sock- 
ets as a double check on my power cable 
connections. Everything was okay except I 
wasn’t getting B+ voltage on the plate of 
the detector tube even though the cable was 
connected correctly. 

With the power turned off, I found the 
plate was grounded and I traced the prob- 
lem to a heavy wire that connected the plate 
feedback coil to the front panel capacitor 
underneath the metal chassis. The insula- 
tion on this heavy wire was pinched against 
the edge of the small hole it passed through 
and was shorted to the chassis. I removed 
the entire wire as it was too close-fitting in 
the hole to repair in place. 

I used a piece of ordinary house electrical 
wire, #12, with black covering and bol- 
stered the insulation using a segment of the 
spaghetti off the original wire. I believe a 
previous owner had replaced the small vari- 
able feedback capacitor and had damaged 
the insulation during positioning of the wire 
for reconnection. 

Once this short was eliminated, all volt- 
ages at the tube sockets were safe for trying 
the set with the tubes in place. Amazingly, 
the set now tuned several local stations. 

After tuning the radio for a while, I no- 
ticed that the highest voltage on the power 
supply was about 120 volts, considerably 
lower that the nominal spec of 180 volts. I 
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took the 80 rectifier out, checked it in a tube 
tester and found it was well below the good 
range. I put in a good modern 80 tube and 
the voltage of the supply was up where it 
should be. I was impressed with how well 
filtered the supply was — only slight hum 
was noticeable. 

I believe this supply uses rather large, dry 
paper capacitors, and these that held up well 
compared to later wet electrolytic types. 
They may leak a bit but apparently continue 
to operate satisfactorily otherwise. I have 
another radio from the early AC period, an 
Earl Model 22, that continues to perform 
well with the original power supply capaci- 
tors — which are also the dry type. 

The wiring insulation in the power sup- 
ply was another issue, however. It is all in- 
tact and adequately insulating but it is ob- 
viously stiff and likely cannot be flexed 
without breaking. Fortunately, it didn’t 
have to be disturbed. I considered coating it 
with Plasti-Dip for extra integrity but 
haven’t done that yet. Ifany replacement of 
capacitors in the supply is necessary, it will 
probably be prudent to replace all the 
wiring with new wire. The insulation is all 
plastic with no fabric to help stabilize it. 

The radio chassis sold for $53 as a kit 
and the ABC power supply was $46 assem- 
bled. One could save $3 purchasing the 
power supply as a kit. The shielding cabinet 
was $9.25. Thus a complete radio cost close 
to $110 in 1928, about $5 less than a Radi- 
ola 18, which is a 7-tube TRF. 


43 


Perhaps the promotion by Silver Mar- 
shall in magazines appealed to the radio 
buff who wanted something more exotic 
than the easy-to-use Radiola. It does have 
one more tuning knob than a Radiola 18! 
Silver Marshall was adept at promoting the 
“superior” features of the four tubes and 
transformers used in the set. 

But to the firm’s credit, the set is well 
built mechanically and the components in 
my example have survived well. However, 
as the photos show, the primitive construc- 
tion style is reminiscent of that of the mid- 
1920s battery sets. 

One of the possible benefits of this set 
over competitive radios like the Radiola 18, 
AK 40, and Crosley bandbox models might 
be the improvement in sensitivity and se- 
lectivity that result from a regenerative de- 
tector, which can be critically adjusted. Of 
course the criticalness of the tuning 1s a dis- 
advantage as well as a plus. 

I decided to make a serious effort to see 
how well the set might perform. It could pick 
up local stations adequately. Now I was cu- 
rious how it would pull in distant stations, 
particularly when stronger stations were 
close in frequency. I was also interested in 
comparing this radio with a next generation 
4-tube-plus-rectifier radio so I decided to test 
it alongside a Crosley 125, an early 5-tube 
midget cathedral superhet that I had previ- 
ously restored. It sold for $38.50 in 1931. 

Both the Silver Marshall 740 and the 
Crosley 125 require an external antenna 
and have a type 24 tube at the front end — 
which makes the comparison interesting. 
As in the Silver Marshall, the power supply 
capacitors were still in operating condition, 
However, most of the capacitors in the set 
were eventually replaced as hum and insta- 
bility problems surfaced during my opera- 
tion over a period of a year or so. 

I used an RCA 100A speaker with the 
Silver Marshall for evaluation. Any speaker 
with relatively high impedance for direct 
connection to the output tube is appropriate. 
A horn speaker or drum speaker would be 
fine, but I generally use the 100A or the AK 
model E for testing as these have better re- 
sponse than horn or drum speakers. 


aa 


Crosley Model 125 midget radio. 


The obvious advantage of the Crosley is 
that it is smaller and has more robust vol- 
ume due to the better speaker and the type 
47 output tube, which has about four times 
the power of the type 71A. It also has a 
built-in speaker, whereas the Silver Mar- 
shall requires an external one. 

Both radios have more than adequate 
volume on local stations. At dusk, the 
Crosley starts picking up remote stations, 
many more than the daytime local four, and 
at least five more were easily tuned. The 
Silver Marshall 740 didn’t have enough se- 
lectivity to block out strong local stations 
and in my location, the four local stations 
dominate coverage and weaker distant sta- 
tions can’t be heard even in the evening. 

It’s very apparent that the Silver Mar- 
shall 740 was inferior to a cheaper radio 
produced about three years later. I was able 
to tune weaker stations with the Silver Mar- 
shall by reducing the line voltage and then 
playing with the regeneration control to de- 
tect signals by their squealing and adjusting 
the regeneration carefully to pull them in. 

(continued on page 50) 
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RADIO REHAB 101 


EDITED BY DICK PARKS, 2620 LAKE RIDGE CT., OAKTON, VA 22124 
E-MAIL: dparks999@verizon.net. PLEASE INCLUDE SASE FOR MAIL REPLY. 


Researching a Home-Built 1920s 4-Tuber 


Forum on this receiver. From the front 

it looks like any old three-dialer, but 
further study shows it’s a four-tube regen- 
erative set, built into a factory cabinet with 
a label reading “SIGNAL Elec. Mfg. Corp. 
Menominee Mich.” 

The circuit has one RF, regen detector 
and two audios. It has vernier plates on both 
tuning caps, a neat two-speed drive on the 
center regeneration control, a variocoupler, 
and three compression rheostats. All four 
tube sockets are spring-mounted Ben- 
jamins. Miraculously, both audio trans- 
formers were good. The power connections, 


I got lots of help from the Antique Radio 


The four-tube regenerative receiver in its 
signal electric cabinet. 


antenna and ground come through the back 
panel as usual. It came to me without tubes. 

The set has quite a nice panel! Notice the 
verniers on all three dials. The center dial 
works the variable regeneration coupler, 
while the two outer tuning caps each have 
a single-plate feature worked by the knobs 
to the left of the 0-100 dials. Compression 
rheostats hide behind the three lower 
knobs. Note the simple design of the set as 
shown in the schematic I traced. 

Looking inside, there are two audio 
transformers. One is labeled “type 231A.” 
The other is a Thordarson with 3/4 :1 turns 
ratio. The regen control is a factory-made 
item with red, white, and blue windings. 
All tube sockets are spring-mounted pieces, 
and everything is screwed down to an inner 
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wooden base. Connections are made with 
well-soldered square busbar. The grid leak 
reads “3 Meg.” 

It occurred to me that this looked like a kit 
from the late 1920s. I sought help from the 
Antique Radio Forum and got lots of it. Here 
are some of the replies I received. First to an- 
swer was Al] Larsen, who called it a well-made 
kit. “Wazz” bet that the set “would maybe play 
right off if you fired it up.” “Vitanola” checked 
in with this: “...appears to have been fitted 
with an “Uncle Sam’ three-circuit tuner and a 
similar RF transformer. These units, which 
were marketed by the Uncle Sam Electric 
Company of Plainfield, New Jersey beginning 

in late 1924, appeared in few if any fac- 
tory-built sets, but were pretty popular 
with home set builders as they were 
heavily promoted in the radio magazines 
of the era, often with attractive full color 
rotogravure advertisements showing the 
vivid red white and blue color scheme of 
the three windings.” Then “Indiana Ra- 
dios” offered this about the Signal Corp.: “Sig- 
nal made that cabinet for anyone, factory or 
amateur, to place whatever chassis they 
wanted in it. Signal cabinets were a favorite 
for the home builder of battery radios, espe- 
cially for the superhets. What you have there 
is nothing more than a home-con- 
structed radio, one that 
was very es 


copes 


Inside view of receiver shows careful con- 
struction. Uncle Sam tuner is at far right. 
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nicely built, housed in a blank Signal cabinet.” 
“Nick D” said “You’ve got a find, from a com- 
pany that produced radios at low volume for 
less than a decade.” Alan Douglas opined 
“Looks like someone tried to make a superhet 
out of it, using the detector stage as a local os- 
cillator. Bet it didn’t work out very well.” 

There was more advice about tube selec- 
tion. The obvious choice is a full set of 201A 
tubes, and when I fired this up using one of 
my special power supplies, having replaced 
one lead that must have gone missing, the 
radio began to work quite well. I then tried 
types 112 and 71A as output tubes, changing 
the C bias voltage as recommended for the 
135 volt B supply that feeds the output tube. 
Results were good there, too. Finally I re- 
placed the tube set with 2-volt battery tubes: 
three ’30s and a °31, also with good results. 

What a great resource the ARF has be- 
come. They are a friendly, helpful, and 
knowledgeable bunch, many with a great 
sense of humor. The Forum Archives can be 
searched for information going back for 
years, and many contributors are represented 
from the Great Beyond. Thanks to those guys, 
my Signal Kit receiver has had its health re- 
gained and years more of life remaining. 

In closing, I'd like to share a shortened 
version of a letter from a reader whose set I 
was able to rescue by supplying him with a 
parts radio. 


it 
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Hi Dick, 

I saw your recent article about your 501A 
in The AWA Journal and I thought I would 
give you an update on what the results were 
with the parts you sent to me. Iam the person 
who bought that Stromberg-Carlson 501 
from you a couple of years ago to get the tun- 
ing gears for my 601A. They worked fine and 
my radio now looks good and runs great. 
Somebody who had the radio before me re- 
stored the cabinet and did a great job on it. 
The old gears were missing, so I had nothing 
to go on. 

The radio that I got from you had the 
gears made by Boston Gear. I was in contact 
with a University of Illinois Professor about 
20 years ago who had one of these radios 
and he was in contact with Boston Gear 
about building the gears. He was planning 
on buying about 100 sets of gears. He said 
he had a prototype radio and it was working 
well. I promised to buy a set when he got 
them, but he seemed to have just disap- 
peared. I may have the only operating 
501A/601A in North America. 

Best regards, 


Cliff Huff 


Next time: my last column for AWA — 
sorry, but Father Time has slowed me down 
and ruined my workmanship into the bar- 
gain. It has been a great run and a lot of fun! 


O Oo © 
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The set’s simple circuitry as shown in the schematic diagram. 


46 


THE AWA JOURNAL / OCTOBER 2016 


TELEVISION 


EDITED BY MARK NELSON, television@tv-boxes.com 


The Birth of the RCA TK-76 


Author Mark Nelson, who makes his debut 
as TV columnist in this issue of the Journal, 
was on the design team for the grouna- 
breaking RCA TK-76 portable television 
camera. Here he presents the story of the 
development of the camera, with fascinat- 
ing insights into how several individuals 
can work as a team in the creation of com- 
plex electronic devices—mfe 


hen was the last time you heard a 
: N | TV newscaster breathlessly utter 
the phrase “film at 11”? At one 

time, 16mm film was what local TV stations 
used to gather on-site footage of news and 
sports events and interviews with newsmak- 
ers. That era began its end 40 years ago, in 
the spring of 1976, when RCA Broadcast 
Systems introduced the TK-76, 
the world’s first shoulder portable, 
broadcast-quality TV camera. 

Electronic television cameras 
have been used to broadcast live 
events since the middle of the 
1930s. However, the cameras and 
their considerable support equip- 
ment — sync generators, signal 
processors, power supplies, sig- 
nal and picture monitors — were 
large, bulky and power-hungry. 

Even when transistors replaced vacuum 
tubes, a single camera’s backroom equip- 
ment occupied about five feet of 19" equip- 
ment racks, and there was always the 1-inch 
diameter 81-conductor cable connecting 
each camera head to its control unit. Haul- 
ing all this to the site of an event required 
large trucks and lots of people, plus time to 
set everything up. Coverage of breaking 
news events was not practical. Small and 
light hand-held 16mm film cameras filled 
that role. 

Though 16mm cameras like the Arriflex 
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16S or the Cinema Products CP16 weighed 
only about 17 pounds and could be operated 
by one person, the film still required devel- 
oping back at the TV station. Once the film 
was delivered, processed and dried, the 
footage was reviewed and edited before 
being loaded into a projector and scanned 
by a Telecine video camera for broadcast. 

Studio television cameras of the 1970s, 
such as RCA’s TK-44, typically used three 
30mm-diameter pickup tubes (one for each 
of the red, blue and green colors) and 
weighed over 100 pounds. There was a bias 
among TV engineers toward large pickup 
tubes because of their better resolution. 
Light sensitivity and unit-to-unit matching 
were also critical parameters for broadcast- 
quality color cameras. 


The RCA TK-76 camera. 


At the same time, industrial and surveil- 
lance cameras were getting smaller, with 
2/3-inch (17mm) vidicon tubes becoming 
common. Resolution, sensivity and unifor- 
mity were not great concerns for those 
mostly monochrome cameras. 

In 1972, Canadian television station 
CFTO created a “handheld” version of one 
of their RCA TK-44 studio cameras by re- 
moving the lens, pickup tubes and optical 
color separator prism from the rest of the 
camera body. Packaged together in a home- 
made box, the head weighed “only” 38 
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pounds, plus another 50 or so 
for the separate backpack. 

Carried by two men, it pro- 
duced full broadcast quality 
pictures in places and condi- 
tions impractical for a studio 
camera, though it still required 
the TK-44’s backroom control 
console. RCA built a modest 
number of “Porta Pack” con- 
version kits for the TK-44 
using this technique, while 
working on a more purpose- 
built version. 

That camera was the TKP-45, first 
shown in 1973, based on the 25mm diame- 
ter pickup tubes that had become available. 
The head weighed 22 pounds, and a new 
smaller and simpler suitcase-format unit re- 
placed the backpack. It also used the same 
control electronics console as its studio 
camera version. 

Simultaneously, the Advanced Develop- 
ment group, under Sid Bendell, was build- 
ing what would become the proof-of-con- 
cept for the TK-76. It used a new high-sen- 
sitivity 17mm pickup tube from Texas 
Instruments. With a silicon-based target, 
the 7Ivicon approached the sensitivity of 
the broadcast cameras’ Plumbicon tubes, 
though it needed a lot of infrared filtering. 

Specially matched deflection and focus- 
ing yokes were commissioned to ensure 
that the three-color images would remain in 
register across the entire picture. A self- 
contained NTSC sync generator module 
from Nichicon (Japan), the size of a large 
bar of soap, allowed the camera to be inde- 
pendent of the usual rack-mounted studio 
master sync Generator. Signal processing 
electronics was pared down to the bare 
minimum and almost all external adjust- 
ments were eliminated. 

An external power supply, designed to 
run the camera for at least an hour from an 
internal motorcycle battery, was built by a 
contractor. It was shoulder-worn like a 
satchel, and ran at half the horizontal scan 
rate (synced to the camera) to avoid video 
interference. It was also nearly as large as 
the camera! 
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Inside the TK-76. 


This proof of concept camera garnered a 
positive response from management, so a 
design team was assembled for the new 
camera. It was designated the TK-76, since 
it would be introduced at the 1976 NAB 
show. That also meant that there would be 
only a little more than a year until the cam- 
era was in production! 

The requirements were simple but daunt- 
ing: broadcast quality images; FCC-com- 
pliant video output; external sync-lock ca- 
pability; wide operating temperature range 
without realignment; mechanically sturdy; 
low power consumption; light weight 
(under 20 pounds); and completely self- 
contained except for batteries. The research 
provided in the Advanced Development 
camera showed it was possible, but now it 
had to be much more rugged, demonstrably 
reliable under all circumstances, and easily 
built. 

The mechanical engineers, Al Shukalski 
and Harry Wright, came up with a cast-alu- 
minum body in which all the circuit cards 
plugged into a backplane, eliminating most 
internal wiring. The pickup tubes in their 
yokes, the lens and the beam splitter prism 
all rode together on a separate plate shock- 
mounted to the body, a concept borrowed 
from the TKP-45. This arrangement as- 
sured that the tubes and optics would not 
easily get out of mechanical alignment be- 
cause of bumps or vibration. 

Thermal tests on mockup circuit boards 
led to thin metal plates being added to the 
plug in cards to distribute heat evenly to the 
finned camera body. These plates also 
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served as noise shields. The deflection 
board cover was engraved with the identifi- 
cation of all adjustments and doubled as 
heat sink. Cast aluminum side panels with 
conductive-rubber gasketing were screwed 
to the body to form a solid, waterproof and 
RFI-proof structure. We tested the shield- 
ing by holding a five-watt two meter Ham 
walkie-talkie next to the camera; pressing 
the transmit button caused no change at all 
in the picture. 

Electronic engineers Lou Bazin (design 
leader), Denny Schneider, Don Herrmann 
and Mark Nelson reviewed, revised and re- 
placed the advanced development camera’s 
circuits and added new ones. The preamp 
boards for the pickup tubes were tucked 
snugly between their yokes and the optics 
plate, and the deflection board rode the 
backside of that plate. | 

The deflection board design replaced the 
large inductors used in all previous hori- 
zontal deflection circuits with a transistor 
switch, saving much space on that large but 
crowded PC board. Other functions were 
distributed across eight plug-in circuit 
cards. 

The prototype’s Nichicon sync module 
was an electrically noisy power hog. Denny 
Schneider developed a new Sync board 
with FCC-required stability and full gen- 
lock that took up less volume and much less 
power, plus it generated a color bar test sig- 
nal. Lou Bazin’s circuits for the preamp, 
input and output proc boards were marvels 
of compact feedback-stabilized design. The 
automatics board, which handled the auto- 
matic lens iris and the white balance func- 
tion, employed analog memory modules 
first used in RCA TV set tuners (this was 
before the days of cheap A/D converters 
and digital memory). Originally built in In- 
dianapolis and out of production, I had to 
re-create and re-test the design so they 
could be built in Camden. White balance 
was maintained by these memories for 
many days with power off. Don Herrmann 
did yeoman work on the power supply and 
viewfinder electronics, hand-winding many 
transformers to get proper voltages and ef- 
ficiency. I still remember the sound of him 
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throwing failed power transistors in the 
lab’s trash can, as he blew up many in test- 
ing his designs to their limits. The 
viewfinder used a 14-inch picture tube 
from Mitsubishi which was mounted verti- 
cally and viewed through a pentaprism 
from a 35mm SLR camera. 

The project manager was John Clarke, an 
experienced British engineer with a great 
dry sense of humor. His ability to keep 
upper management out of our hair and 
forge a great sense of camaraderie was in- 
strumental in the team’s success. After the 
initial design meetings roughed out the sig- 
nal flow, block diagrams, and the size and 
power estimates for the boards, John called 
very few meetings. 

We team members visited each other’s 
cubicles regularly, kibitzed circuits, and 
generally poked our noses into everyone’s 
business so that we all had a sense of how 
things were going. John did insist on 
weekly written reports of progress and dif- 
ficulties, and he’d drag us out of the lab to 
make us write them. I think now those re- 
ports were as much for us to come face to 
face with where we were in our efforts, as 
it was for him to know how what was hap- 
pening. 

All this innovation and effort came to- 
gether at the National Association of 
Broadcasters convention in March of 1976 
in a way that caught many in the TV broad- 
cast industry, and some at RCA, by sur- 
prise. Demonstrations included walking 
around with a ’76 and a portable VHS tape 
recorder interviewing random people, and 
following them into elevators to show that 
video was now as self-contained as 16mm 
film. Part of the hourly shows on. the con- 
vention floor included the camera operating 
in a rain shower to demonstrate how well 
sealed it was. 

I remember seeing engineers from com- 
petitors (particularly Japanese who were 
then entering the broadcast video realm) 
holding rulers next to the cutaway model 
and taking pictures. The shows were 
jammed, and the RCA salesmen were busy 
writing orders. Word came back to Camden 
headquarters to double the first production 
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shop order of 50 units, since that many had 
been sold by the first day of the event. 

The sales and production success of the 
TK-76 was unprecedented in RCA’s 
Broadcast Systems Division. Live color 
studio cameras were the mainstay, and pro- 
duction had averaged about 75 units per 
year over the previous 20 years. The ’76 
was initially thought of as a niche camera, 
so a first-year production of 50 seemed 
plausible. As it happened, 150 were sold 
before the first camera was shipped, a 
month after its NAB debut. 

According to Lytle Hoover’s sales data- 
base, 180 TK-76s were sold in its inaugural 
year, exceeding any previous camera 
model’s yearly sales. About double that 
number were sold the next four years, and 
over its entire production run approxi- 
mately 2000 units were sold worldwide. 
The factory floor space had to be expanded 
several times. 

TV newsfilm cameramen adapted 
quickly to the ’76, since it weighed about 
the same as the film cameras they were 
used to (about 20 pounds, depending on 
lens), and was balanced for comfortable 
shoulder mount operation. The seven- 
pound battery belt was also familiar, as bat- 
tery powered lights had been used for a 
while with film cameras, and the voltage 
and connections were compatible. TV sta- 
tions loved the studio-quality video (lim- 


ited mostly by the video recorders of the 
time) and that they could dispense with the 
equipment and chemicals of film process- 
ing. They also liked the price: the original 
TK-76 cost about $35,000 depending on 
lens and accessories. 

Another part of the reason for the cam- 
era’s success in displacing 16mm film was 
its demonstrable ruggedness. The RCA ser- 
vice department told of a TK-76 being 
thrown against a curb by a large angry 
demonstrator. The aluminum body was vis- 
ibly bent, and all the backplane connectors 
were broken, but it was still operating and 
in complete alignment when retrieved by 
the cameraman. Another ’76, mounted on a 
tripod, had its bottom ripped out when the 
tripod was clipped by the wing of a landing 
sailplane. The operator ran back, picked up 
the camera and continued to use it. As a re- 
sult, surviving TK-76s nowadays are typi- 
cally quite beat up looking. 

Because of the success of the TK-76, 
“film at 11” has been replaced by “now 
here is live video from the scene” at televi- 
sion stations across the world. 
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EQUIPMENT RESTORATION, continued from page 44 


On full-line AC, there seems to be more 
gain than needed and strong stations domi- 
nate the tuning. By reducing the line volt- 
age, the effect of regeneration becomes ben- 
eficial in detecting weak stations and the 
strong stations don’t dominate reception. 

The AC supply does provide a variety of 
DC voltage taps for B+ of various tubes and 
proper selection would probably improve 
weak signal reception in the presence of 
strong signals nearby. This makes the set 
great for tweaking but more tedious to op- 
erate compared to the Crosley set. 
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By 1931, Silver Marshall radios had all 
but disappeared from the market and the 
company went bankrupt in 1932. Crosley’s 
midget was indicative of the company’s abil- 
ity to move forward with good designs and 
large-scale manufacturing. Crosley survived 
the downturn in sales in the early 1930s and 
continued with tube radio sales into the 
1950s. The Silver Marshall 740AC is in- 
dicative of a class of radios that bridged the 
era from DC to AC operation but lacked the 
convenience and low cost of the small AC 
table radios that emerged in the early 1930s. 
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Schedule of Current On-The-Air Events 


three for 2017. Final details on each of these events (including rules and log sheets) 


Te: schedule lists our current events including the last event for 2016 and the first 


will be available on the AWA website, www.antiquewireless.org, about one month 
before the event. For additional information contact Tim Walker, W1GIG@att.net. Good 


luck and have fun! 


2016 


AWA Bruce Kelley Memorial CW 
QSO Party 

Dates: Saturday, Dec. 10 @ 2300 GMT 
to Sunday, Dec. 11 @ 2300 GMT and Sat- 
urday, Dec. 17 @ 2300 GMT to Sunday, 
Dec. 18 @ 2300 GMT 

Bands: 160, 80 and 40 Meters 

Special Conditions: Contest is for those 
who design and build low power self ex- 
cited oscillators (no crystals!) from the 
1920s. Open only to hams using transmit- 
ters meeting the requirements, both AWA 
members and visitors. Design must predate 
1929 and use early tubes. Construction to 
conform to design using the earliest parts 
available. Receivers, old is better, but not 
required. High scorers should send in full 
details on equipment design and station 
photos. Logs are due four weeks after event. 


2017 


AWA Linc Cundall Memorial CW 
Contest 

Dates: Wednesday, Jan. 11 @ 2300 
GMT to Thursday, Jan. 12 @ 2300 GMT 
and Saturday, Jan. 14 @ 2300 GMT to 
Sunday, Jan 15 @ 2300 GMT 

Bands: 160, 80 and 40 Meters. 

Special Conditions: Contest designed to 
favor those using low power and equipment 
constructed before 1950. But, all are wel- 
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come, AWA members and visitors both. 
High scorers should send in full details on 
equipment and station photos. Get that 
WWI surplus on the air! Logs are due four 
weeks after contest. 


AWA Amplitude Modulation 
QSO Party 

Date: Saturday, Feb. 11 @ 2300 GMT to 
Sunday, Feb. 12 @ 2300 GMT 

Bands: 160, 80, 40 and 20 Meters 

Special Conditions: AM is required. All 
ages of equipment and all power levels. 
Extra credit for working one or more Flag- 
ship Stations, typically W2AN (AWA) and 
W1HRX (Millen’s personal call). Please 
send us a log so we know who is out there. 
They are due four weeks after the event. 


AWA John Rollins Memorial 
DX Contest 

Dates: Wednesday, Mar. 08 @ 2300 
GMT to Thursday, Mar. 09 @ 2300 GMT 
and Saturday, Mar. 11 @ 2300 GMT to 
Sunday, Mar. 12 @ 2300 GMT 

Bands: 40 and 20 Meters 

Special Conditions: CW contest de- 
signed to favor those using equipment con- 
structed before 1960 with straight keys. But, 
all are welcome, AWA members and visi- 
tors both. High scorers should send in full 
details on equipment and station photos. 
Logs are due four weeks after contest. 
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KEY AND TELEGRAPH ‘see 


BY JULIA AND DAVID BART, jbart1964@gmail.com 


The Atlantic Cable and the Origins of Signal Shaping 
— Part | — 


niversary of the first successful 

Atlantic telegraph cable that linked 
the old and new worlds. It also successfully 
established a new way to think about signal 
shaping. 


S eptember 2, 2016 marks the 150th an- 


The Atlantic Cable 


Many books and articles have explored 
the dramatic history surrounding the At- 
lantic Telegraph Cable, which successfully 
established the first electrical communica- 
tions link between the old and new worlds 
in 1866.! The Atlantic Cable linking Trin- 
ity Bay, Newfoundland with Valentia, Ire- 
land stands as one of the greatest techno- 
logical achievements of the 19th century, 
often equated with the 20th century’s first 
moon landing. From those two points, fur- 
ther land and submarine cables reached 
New York, Washington and London. The 
cable stretched nearly 2,100 miles across 
the Atlantic Ocean at a depth frequently 
more than two miles from the surface to the 
ocean floor. 

Both the United States and Great Britain 
funded portions of the project with the ma- 
jority of cost borne by public shareholders. 
For the public, the success of the 1858 and 
1866 expeditions were greeted with days of 
celebrations and parades in major U.S. and 
British cities; the President and the Queen 
exchanged greetings by telegram; and sci- 
entists and engineers marveled at their ac- 
complishment. In the days of wooden ships 
and iron men, the impact of this achieve- 
ment could not be overstated. Today, this 
achievement is all the more remarkable 
when viewed as a precursor to the Internet 
and worldwide global communications. 

The American entrepreneur, Cyrus Field, 
spearheaded efforts that spanned more than 
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14 years and ultimately cost more than $12 
million, approximately $150 million in 
today’s currency. Key scientific and engi- 
neering contributions were made by Sir 
William Cooke, Sir Charles Wheatstone, 
Michael Faraday and Professor James Clerk 
Maxwell. Samuel F.B. Morse and Professor 
William Thomson (later known as Lord 
Kelvin) each spent significant time working 
onboard the ships to address the major engi- 
neering problems facing the project. 


Fig. 1. Portion of the title page from The At- 
lantic Telegraph 1865 by W.H. Russell, illus- 
trated by Robert Dudley. (Standard Edition, 
1865, Day & Son Limited) 


The Atlantic Cable project would require 
more than 50 transatlantic voyages made by 
hundreds of U.S. and British sailors, engi- 
neers and electricians on 13 ships in five 
major attempts before achieving success. 
(Dibner, 1959; Burns, 2007a) The attempts 
in 1857 and 1858 involved the two largest 
warships in the world, the USS Niagara 
and the HMS Agamemnon. The 1857 expe- 
dition ended in failure when the cable 
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snapped as it was being TABLE 1. ELECTRICIANS AND ENGINEERS ONBOARD 
released from onboard 


‘ THE 1858 ATLANTIC CABLE EXPEDITION SHIPS 
the ship. 


A second attempt in | Staffing 
1858 also failed. In a 


third attempt during July | ay Blectricians: Ravel 
J.C. Laws 
and August 1858, the 
Niagara and the A ga- Primary Engineers: William E. Everett Charles Bright 
W.H. Woodhouse Samuel Canning 


memnon successfully 
laid the first operable 
transatlantic cable, using | T¥be Complement — 
more than 340,500 miles | Chief Electricians” 
of wire for the cable and Cable Operators 
its armor sheathing, 7 “Gutta Percha Joiners 
enough to go 13.6 times j 
around the world and 1.4 
times the distance be- 
tween the earth and the | ~~ 
moon. (King, 1925) The Total Complement 

Note for Table 1: Based on Mullaly, 1858; Bright, 1908; Thompson, 1910. 


Henry Clifford 


“Cable Splicers & Assistants 


Total Electrical Department 


Ship/Cable Engineers & Assistants 


project’s team of scientists, electricians and 

Regs Ge engineers onboard ship was enormous for the 
Copper Wires. = time, with 33 men just handling the cable. 
(Mullaly, 1858) Unfortunately, the 1858 

cable failed after only three weeks. The fail- 

ure ultimately was attributed to high signal- 

Gutta Percha, ing voltages that “burned out” the line. (In- 
oe credibly, for all its faults, sections of the 1857 
cable were retrieved accidentally—after 
more than 100 years—from the bottom of the 
North Atlantic, and were found to be still ca- 


Tarred Hemp. ‘ ) 
pable of conducting electric current. (Carter, 
1968)) 

A fourth attempt was made in 1865. At 
that time, the largest ship afloat was the 
bankrupt steamship, the Great Eastern. The 

Iron Wires, story of the SS Leviathan, renamed the SS 
covered : : ' 
with Hemp. Great Eastern, constitutes its own epic tale 


encompassing revolutionary engineering, 
construction by brute force, and the iron 
will of its designer, Isambard Kingdom 
Brunel. At the time of its launching, 50 
years before the RMS Titanic, it was the 
heaviest object ever moved by man. It was 
more than five times larger than the next 
biggest ship in the world, and would not be 
surpassed until the building of the RMS 


Fig. 2. Section of 1865 Atlantic Cable. 
(Prescott, 1892) 
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Lusitania. It could carry 10,000 troops from 
England to Australia and return without re- 
fueling, and was one of the first ships to use 
both side wheel and screw propellers for 
propulsion. (Dugan, 1953) 

In 1865, the Great Eastern was refitted to 
carry more than 500 crew and provisions, 
more than 8,000 tons of coal, and more than 
2,700 miles of cable weighing in excess of 
5,000 tons. The new cable was nearly four 
times as bulky and almost twice as heavy as 
the 1858 cable, based on design changes 
recommended by Professor Thomson and 
the Chief Engineer Charles Bright. Never- 
theless, the 1865 cable broke in mid-ocean, 
leaving the expedition with another failure. 

A fifth attempt in 1866, again using the 
Great Eastern, finally brought success. The 


Manufacturer 


TABLE 2. COMPARISON OF 1858 AND 1865 ATLANTIC CABLE CONSTRUCTION 


Gutta Percha Co. (core) & Glass Elliot & Co. 


expedition that year not only succeeded in 
laying a fresh cable, but also recovered the 
broken 1865 section from the ocean floor 
and attached it to a new portion laid in 
1866, completing a second line. By Sep- 
tember 1, both the new 1866 and the re- 
paired 1865 cables were completed, be- 
coming the first successfully operating At- 
lantic cable connections between Ireland 
and Newfoundland, a distance of nearly 
2,100 miles. The 1866 cable operated suc- 
cessfully until 1872, and the restored 1865 
cable operated until 1877. By then, both ca- 
bles had been rendered obsolete. They were 
functionally replaced by a new 1873 
Anglo-American Telegraph Company 
cable made by Telcon, and by the 1874 
Direct United States Cable Company cables 


W.T. Henley Telegraph Works (Irish shore 
end) and Telegraph Construction and 
Maintenance Company Ltd. 


Contractor 


Atlantic Telegraph Company 


Atlantic Telegraph Company (Anglo-Ameri- 
can Telegraph Company after March, 1866) 


Contractor 


7 Copper Wires (1 Center, 6 Surrounding) 


7 Copper Wires (1 Center, 6 Surrounding) 


Weight of Conductor 


107 Lbs. Per Nautical Mile 


300 Lbs. Per Nautical Mile 


Base Coating Layer None 


Chatterton’s Compound 


Insulator 3 Layers Gutta Percha 


4 Layers Gutta Percha Alternating With 
Layers of Chatterton’s Compound 


Weight of Insulator 


261 Lbs. Per Nautical Mile 


400 Lbs. Per Nautical Mile 


Padding Layer 


Oil & Common Bees Wax 


Jute Yarn (Hemp) Soaked With Compound 
of Stockholm Tar, Pitch, Boiled Linseed 


Jute Yarn (Hemp) Soaked With Preservative 


External Protection (Armor) 


18 Strands of Charcoal Iron Wire (each 
strand composed of 7 wires) Wound 
Spirally Around the Core, No. 14 Gauge 


10 Solid Wires (each wire surrounded by 
Manila Yarn soaked in a preservative 
compound) Wound Spirally Around the 
Core, No. 13 Gauge 


Outer Covering 


. ‘Compound of Tar, Pitch & Linseed Oil 


Part of Armor Strands 


Cable Circumference 2.00" 


aoe 


Cable Weight In Air 


2,000 Lbs. Per Nautical Mile 


3,575, Lbs. Per Nautical Mile 


Cable Weight In Water 


1,340 Lbs. Per Nautical Mile 


1,400 Lbs. Per Nautical Mile 


Deepest Section Laid 


2,400 Fathoms (14,400 Feet) 


2,400 Fathoms (14,400 Feet) 


2,036 Nautical Miles 


Length Laid 


2,538 Nautical Miles (1,214 Nautical 
Miles Laid In 1865, Completed In 1866) 


Maximum Communication 2-3 Words Per Minute 


Speed 


8-10 Words Per Minute 


Transport Vessels 


HMS Agamemnon & USS Niagara 


Great Eastern 


Note for Table 2: Based on Thomson, 1865; Munro, 1895; Murray, 1902; Telcon, 1950; Finn, 1980; Hearn, 
2004; Burns, 2007b; and Glover, 2007. 
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Fig. 3. Specimens of the Atlantic Cable. 
Left pair 1858. Middle Pair 1865. Right 
Pair 1866. Each pair includes I-main cable 
and 2-shore ends. Bottom section includes 
recovered 1865 cable, model grapnel and 
grapnel rope used in recovery. (Courtesy 
Bill Burns, Science Museum, London. See 
http://atlantic-cable.com/Cables/1858- 
66Atlantic) 


made by Siemens Brothers. (Telcon, 
1950; Scott, 1958; Fagan, 1975; 
Glover, 2007) 

The cable project spanned the 
terms of four U.S. Presidents 
(Franklin Pierce, James Buchanan, 
Abraham Lincoln and Andrew John- 
son) and a significant part of Queen 
Victoria’s reign. It demanded new 
technologies and new science to 
overcome unforeseen obstacles and 
the rigors of the North Atlantic. The 
new science of undersea oceanogra- 
phy was developed, in part, to deter- 
mine how to lay the cable on an un- 
explored ocean floor more than two 
miles (2,600 fathoms) below the sur- 
face. The cable project stimulated 
many inventions including: the mirror gal- 
vanometer; new cable designs; new types 
of propeller and steamship technologies; 
new designs for hydraulic pumps and on- 
board winches; stronger and more durable 
types of insulation and wire rope; and dy- 
namometers and hydrometers. 

Even the adoption of standard units of 
measurement in electricity (watt, volt, ohm, 
ampere) stem from four years of study by a 
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committee of inquiry and a scientific com- 
mission assembled to study the failure of the 
1858 cable.2 The eventual success of the 
cable project revolutionized communica- 
tions, reducing correspondence times be- 
tween London and Washington from more 
than three weeks to just 10 hours. It provided 
a permanent link between Europe and the 
Americas, and helped establish a worldwide 
communications network that would facili- 
tate management and control of the British 
Empire. (Smith and Wise, 1989; Hunt, 1997; 
Smith and Wise, 1989; Bart, 2008) 

In Part 2 of this article, we will explore 
the contributions of Sir William Thomson, 
later known as Lord Kelvin. His legacy in- 
cludes a novel concept for the cable signal- 
ing which proved correct and allowed the 
cable to operate at long distances. That con- 
cept still resonates today as an early form of 
“signal shaping.” 


Fig. 4. “Awaiting the Reply” in the Great Eastern 
circa 1866 by Robert Charles Dudley. Professor 
William Thomson is standing at the center. (Gift of 
Cyrus W. Field to the Metropolitan Museum of Art, 
1892; Image 92.10.43) 


1 A number of books, articles and internet 
sites offer first hand and/or comprehen- 
sive accounts of the Atlantic Cable expe- 
ditions. Especially noteworthy are 
Briggs, 1858; Mullaly, 1858; Russell, 
1865; Field, 1893; Bright, 1898, 1903 

(continued on page 61) 
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SEMINAR 2016 SNAPSHOTS 


Bruce Roloson spoke on “The West-. Raymond Schulenberg (left) and Olin Shuler lectured 
ern Union Sibley and Cornell Story.”. on “The FM Car Radio.” It was about the Motorola’s 
first FM car radio, the Model FM-9000. They pre- 
sented this radio to AWA at the Annual Banquet. 


The laying of the 
first Atlantic Cable 
in 1858 was a BIG 
event even in the 
minds of man 
ordinary people. 


Eric Wenaas presented “Before Tihany 8 Co, souvenir 4 " 

Broadcasting.” Remainder of the cable laid. ummm 2 28 a Fe oF Te Maca 
Some graphics from Robert Lozier’s talk on the 
Atlantic cable anniversary. 


As always the Convention seminars and presentations were well attended. 
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Photos Richard Ransley and Richard Neidich 


Zbigniew Granat spoke on “Jazz Music on 
VOA with Willis Conover” at the Friday 
night banquet. 


Roy Wildermuth presented his program on 
Zenith Trans-Oceanics. 


Bill Jaker’s talk was titled “What Did Peo- 
ple Hear Before Broadcast?” 


mee . Ee BSI " 5 . 


In his presentation, Duncan Brown ex- Robert Lozier kept the ideas flowing briskly 
plored the topic of Mechanical Digital at the Moonlight Restorations seminar. 
Communication. 
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SELECTED BLUE RIBBON WINNERS 


Roy Wildermuth and Bill Ford received the 
Blue Ribbon in “Military Radio: Open 
Category” for their Russian P-154 Com- 
munications Set. 


a 5 _ ge _ & 
Rowen Lozier took the Blue in “Restora- 
tion of Appearance” for his McMichael 
Twin Super Vox radio display. 


nan G m, 
iy he Blue Ribbon in “Category I 9: T ubes” 
went to Ray Chase for his display of WWII 
Radar tubes. 


Top honors in “Portable Radios” went to 
David and Julia Bart. 


The Blue Ribbon in the “Open” Category 


was awarded to Tom Paterson for his 
NEMA Cipher Machine display. 
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Roy Wildermuth took top honors in the 
“Vietnam Era Military” category for his 
PRC-104 communications set. 
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As always, this year’s contest room contained more fascinating entries than we could pos- 
sibly do justice to on these pages. However, here is a group of Blue Ribbon winners that 
Photos by Richard Ransley. 


caught the photographer’s eye as he toured the exhibits. 


Andrew Flowers won a first in “Vacuum 
Tube Transmitters and Receivers: Home- 
brew” with his 1924-style Hartley rig. An- 
drew and his Hartley also won the Matlack 
Transmitter Award. 


David and Julia Bart took the Blue in 
“Early Experimental Wireless” with their 
Marconi display. 


ket 


Steve Wallace received the Thompson Best 
of Show Award for his “Paragon” RA-6 
and RA-10 tuners. 
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be } : 
One of the two firsts in “1920s Regen and 


Reflex Receivers” was awarded to Merrill 
Bancroft for his Cabot “Richie”’ set. 


The Bite Ribbon in “Electronic Televi- 
sion” went to David Kaiser for his General 
Electric Model 405. 


Top honors in the “1920s Superhet Cate- 
gory” went to Gary Alley for his St. James 
kit. 
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AWA CONFERENCE AWARDS REPORT 


The AWA Recognition Awards 


hese awards are traditionally pre- 
[snes during the annual banquet. 

Nominations for the first six awards 
listed below are solicited from the AWA 
membership at large and each winner is se- 
lected by a special committee charged with 
administering that particular honor. 

The AWA Houck Award for Preserva- 
tion recognizes the acquisition, preservation 
and documentation of an outstanding collec- 
tion of radio artifacts. Not awarded this year. 

The AWA Houck Award for Documen- 
tation goes to an AWA member who has 
written original articles on radio develop- 
ment or history in the AWA Journal, AWA 
Review, or other publication. (This can in- 
clude a book on a related subject.) Not 
awarded this year. 

The Bruce Kelley-OTB Award is given 
to the member who publishes in The AWA 
Journal an article judged to be the most out- 
standing, original, historical presentation of 
the award year. For this year, articles in the 
Summer 2015 issue (56-2), January, 2016 
issue (56-3) and the June 2016 issue (56-4) 
were considered. Awarded to Eric P. We- 
naas for his articles “What’s ‘De’ Story on 
the Spelling of Lee De Forest” Parts 2 and 3 
from the AWA Journal for Summer, 
2015 and January, 2016. 

The J. Albert Moore Award 
comes to us through the Antique 
Radio Club of America, which was 
merged into AWA several years ago. 
The award honors Mr. Moore’s con- 
tributions to ARCA. As given by the 
AWA, it recognizes the AWA Jour- 
nal article, or series of articles, 
deemed to be the most outstanding of 
those dealing with radio hardware 
(radio sets, radio systems or compo- 
nents) printed during the award year. 
The issues considered are the same 
as those considered for the Bruce 
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Kelley-O7TB Award. Presented to William 
Hopkins for his article “The Delano, CA 
Voice of America Transmitter” in “The Item 
in Question” from the AWA Journal for 
Summer, 20/5. 

The Taylor Award, in memory of John 
Taylor, RCA TV Developer, is for preserv- 
ing television history. It was awarded to 
Richard Brewster for his many years de- 
voted to preservation of TV history. 

The Tyne Tube Award is presented, in re- 
membrance of Gerald F.J. Tyne, for contri- 
butions to preserving or documenting the 
history of tube technology. Presented to Joe 
Knight. 

The AWA Museum Award was pre- 
sented to Joel Kosoff for dedicated service 
to the Museum. 

The AWA Deputy Director’s Award was 
presented to Ned Asam for dedication and 
contributions from eBay sales. 

The AWA Electronic Communications 
Museum Curator’s Award went to Len 
Gessin for his many years of dedicated ser- 
vice to the Museum. 

The AWA Directors Award for 2016 was 
presented to Lynn Bisha for his many years 
of service to AWA. 


Tom Peterson presents the Director's Award to 
Lynn Bisha. 
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Eric Wenaas receiving his Kelley Award 
from Bruce Roloson. 


The Max Bodmer Award is for the cre- 
ation of works that support future scholar- 
ship in the field of electronic communica- 
tion history. Dr. Bodmer, a long time em- 
ployee of Bell Laboratories, developed the 
Travelling Wave Tube used in the Telstar 
Satellite, the world’s first television-capa- 
ble communication satellite. He has en- 
dowed the Dr. Max Bodmer Library and 
Research Center at the Antique Wireless 
Association’s Museum Complex. This 
year, the Bodmer Award went to John 
Casale for his contributions to the history 
of telegraphy, including his many years of 


Geoff Bourne presents the Moore Award to 
William Hopkins. 


conducting “Key and Telegraph” for the 
AWA Journal. 

The AWA Peckham Award was insti- 
tuted to memorialize the passing of Lauren 
Peckham, AWA’s third president, and his 
many years of service to our organization. 
Not awarded this year. 

Winners of the AWA amateur radio 
events are as follows: 1929 Bruce Kelley 
Memorial QSO Contest: Bill Stuart, 
K4JYS; Linc Cundall Memorial OT Con- 
test: John Bogath, N2BE; AM QSO Party: 
Don Dulmage, VE3LYX; Rollins DX 
Contest: John Bogath, N2BE. 


KEY AND TELEGRAPH, continued from page 55 


and 1908; and, Dibner, 1959. Harpers 
Magazine, Harper’s Weekly, Frank 
Leslie’s Illustrated Newspaper and The 
Illustrated London News carried exten- 

sive news coverage of all the cable expe- 
ditions. Several recent books offer a 
modern perspective including Standage, 
1998; Ash, 2001; Gordon, 2002; Cook- 
son, 2003; and Hearn, 2004. A compre- 
hensive internet site with many sources 
is available at Burns, 2007a. See also 
Holly, 2004 for a complete bibliogra- 
phy of research materials. A comprehen- 
sive treatment of Sir William Thomson 
(Lord Kelvin) including bibliographies 
is included at Bart, 2008. 


OCTOBER 2016 / THE AWA JOURNAL 


2 The British Board of Trade and the At- 
lantic Telegraph Company established a 
joint committee of inquiry into the fail- 
ure of the 1858 cable which issued its re- 
port in April 1861. Thomson. was ap- 
pointed to a five-member scientific com- 
mittee to recommend specifications for a 
new cable. The scientific committee is- 
sued its findings in October 1863. (Re- 
port, 1861; Report, 1863) 


REFERENCES 


References for the complete article (Parts 1- 
3 will be found beginning on page 69. 
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2016 Old Equipment Contest Winners 


Category 1: Early Experimental Wireless 
Ist David and Julia Bart 
Marconi Display 
Category 2: Early Commercial Wireless 
Ist David and Julia Bart 
RCA Display 
Category 3: Early Amateur Wireless 
Ist Joe Knight 
Pre-WWI OSL Card Display 
2nd Gary Schneider 
1920 Cleveland Radio Assn. Sign 
Category 4: Early Wireless WWI 
Ist Roy Wildermuth 
SCR-74 Spark Transmitter 
Category 1-A: Zenith Chicago Radio Lab 
Ist Gary Alley 
CRL Model 3-M Amplifier 
2nd Ned Borger 
CRL Model 1-R Radio 
Category 2-A: Zenith Early Battery Sets 
1923-1929 
No Entries 
Category 2-B: Zenith Early AC Sets 1923- 
1929 
Ist Frank Feczko 
Model 11-E 
Category 3-A: Zenith Depression Years 
Cathedrals and Tombstones 
Ist David Sacco 
Model 68229 
Category 3-B: Zenith Depression Years 
Consoles 
No Entries 
Category 4-A: Zenith Pre-War Black Dial 
Consoles 
No Entries 
Category 4-B: Zenith Pre-War Black Dial 
Table Radios 
Ist David Sacco 
Model 7S-634R and S-528 
Category 4-C: Zenith Pre-War Farm and 
Battery Radios 
Ist Bob Masterson 
Model 4K600 
Category 4-D: Zenith Pre-War Television 
No Entries 
Category 5: Zenith WWII Military Products 
No Entries 
Category 6-A: Zenith Trans-Oceanic 
Tube 
Ist Roy Wildermuth 
T-O Display 


Category 6-B: Zenith Trans-Oceanic Transistor 
Ist Roy Wildermuth 
T-O Display 
Category 7-A: Zenith Post-War Radios 
No Entries 
Category 7-B: Zenith Transistor Radios 
Ist Bob Masterson 
Royal 500 Display 
2nd Merrill Bancroft 
Royal 500 Display 
Category 7-C: Zenith B&W Television 
Ist Ned Borger 
1976 Bicentennial TV 
Category 7-D: Zenith Color Television 
No Entries 
Category 8: Zenith Other Products 
No Entries 
Category 9-A: Zenith Documentation/History 
Ist Merrill Bancroft 
MacMillan Expedition Tote Bag 
Category 9-B: Zenith Advertising 
Ist Ned Borge 
Zenith Lighted Sign 
2nd Frank Feczko 
Zenith 50th Anniversary Sign 
Category 10: Passive Receivers 
Ist Steve Wallace 
Adams Morgan Paragon RA-6 and 
RA-10 Tuners 
2nd Merrill Bancroft 
AMRAD Crystal Set and Amp 
3rd Gary Alley 
Gundlach Manhattan Crystal Set 
3rd Floyd Engles 
Carborundum Display 
Category 11: 1920s Superhet 
Ist Gary Alley 
St. James Kit 
Category 12: 1920s TRF Receivers 
Ist Merrill Bancroft 
Faraway Radios 
Category 13: 1920s Regen and Reflex 
Receivers 
Ist Barker Edwards 
RCA Radiola X Display 
Ist Merrill Bancroft 
Cabot “Richie” Set 
Category 14: Cathedrals and Tombstones 
Ist Geoffrey Bourne 
Pilot Radio Display 
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Category 15: Military Radio 
A. Pre-WWII 
Ist Geoffrey Bourne 
Robison’s Naval Institute Radio Man- 
ual 1924 
B. WWII (1941-1945) 
Ist Joe Long 
AN/PPR-2 Radar Beacon Transponder 
2nd Roy Wildermuth 
BC-1003 and BC-973 Direction Finder 
Receivers 
C. Post-WWII (1946-1960) 
Ist Geoffrey Bourne 
BC-311, PRC-6, Israeli PRC-6 and 
HT-2a Village Radio 
D: Vietnam Era 
Ist Roy Wildermuth 
PRC-104 
E: Misc 
Ist Roy Wildermuth and Bill Ford 
Russian Communication Set Model P-154 
Category 16: Portable Radios 
Ist David and Julia Bart 
RCA Radiola 24 and 26 Display 
2nd David Kaiser 
RCA Radiola II and 26 Display 
Category 17: Speakers 
A: Horn 
Ist Geoffrey Bourne 
Floor Model Folded Horn Speaker 
B: Cone 
No Entries 
Category 18: Test Equipment 
Ist James Green 
Precision Laboratory Meter 
Category 19: Tubes 
Ist Ray Chase 
Western Electric WW-II Radar Tube 
Display 
Category 20: Television 
A: Mechanical 
No Entries 
B: Electronic 
Ist David Kaiser 
General Electric Model 805 (Locomotive) 
2nd Merrill Bancroft 
Motorola Literature Display 
Category 21: International Radio 
A: Pre-1945 
Ist Robert Lozier 
Philips Model 204U 
B: Post-1945 
Ist Robert Lozier 
Russian Radio and Thermoelectric 
Generator 


OCTOBER 2016 / THE AWA JOURNAL 


Category 22: Novelty Radio 
A: Tube 
Ist David Kaiser 
Westinghouse Model H-126 
B: Transistor 
No Entries 
Category 23: Spark Transmitters and 
Receivers 
No Entries 
Category 24: Vacuum Transmitters and 
Receivers 
A: Homebrew 
Ist Andrew Flowers 
1924 Style Hartley Transmitter 
B: Commercial 
No Entries 
Category 25: Restoration of Appearance 
Ist Robert Lozier 
McMichael Twin SuperVox Radio Display 
Category 26: Restoration of Operation 
No Entries 
Category 27: New or Rebuilt 
No Entries 
Category 28: Open 
lst Tom Peterson 
NEMA Cipher Machine Display 
Ist Merrill Bancroft 
Marketing Radio in the 1920s 
2nd Geoffrey Bourne 
Universal Carbon Microphone 
3rd Robert Lozier 
Eveready Replica Battery Display 


RALPH O. WILLIAMS DISPLAY AWARD 
Barker Edwards 
RCA Radiola Display 
BEST OF SHOW 
Steve Wallace 
Adams Morgan Paragon RA-6 and RA-10 Tuners 
PEOPLE’S CHOICE AWARD 
Barker Edwards 
RCA Radiola Display 
ELLE CRAFTSMAN AWARD 
Not Given 


MATLACK TRANSMITTER AWARD 


Andrew Flowers 
1924 Style Hartley Transmitter 


JUDGES 


Robert Lozier Eric Wenass 
Chris Bacon Geoffrey Bourne 
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ANNUAL CONVENTION CANDIDS 


Items to be auctioned off received careful 
scrutiny at the preview. 


so 3 


The Book Fair offered many opportunities for 
Convention goers to check out the latest books 
and periodicals, expand their libraries, and 
perhaps find that rare item they’ve been 
searching for. 


As always, browsers in the flea market encoun- 
tered a mixed bag of radio treasures, useful tools 
and instruments and glorious junque. 
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The Friday Banquet was a time to recognize 
achievements, say goodbyes, and make plans 
to be back next year. 


At the Collins Collectors Association buffet, 
attendees exchanged ideas and gained new in- 


sights into many facets of the antique radio 
hobby. 


Inside the Museum’s newly installed telegraph 
office exhibit. 
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Photos by Richard Ransley and Richard Neidich 


Michael Happell, W3MJH, operated the The registration desk, here manned by Dan 
Rochester Area Radio Association ham station Waterstraat, was the nerve center of the Con- 
at the Convention. vention. 


Steve Wolf cutting the ribbon to open the Mu- At the banquet, Olin Shuler (left) and Ray- 
seum’s latest major exhibit, the Davis Wolf mond Schulenberg (next to him) presented the 
Telegraph Station. From left: Ron Roach, Dave _ first commercial FM auto radio to the AWA, 
Bart, Steve Wolf, Bill Burns, Jim Kreuzer. Also. represented by Bob Hobday (center) and 
participating were Lynn Bisha, Chris Hausler, Bruce Roloson (holding radio). 

Bob Hobday and Bruce Roloson. 


Transplanted to the Museum last year, and a 
major attraction at this year’s Convention, was _ this definitive collection of Zenith receivers 
the audio control room and transmitter of the | and memorabilia echoed one of the Conven- 
Voice of America’s Delano, CA relay station. tion’s two main themes. 
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AWA CONFERENCE AUCTION REPORT 


Sale prices for selected items from the AWA 2016 Convention auction records. Condition descriptions, if 
given, generally refer to physical rather than working condition. Every attempt has been made to ensure ac- 
curacy in reporting these results, but the AWA cannot asume responsibility for any errors that may occur. 


ADVERTISING 


AMPLIFIERS 


RADIO-CRAFT TWO STAGE AMPLIFIER 
CLAPP-ESATHAM HZ AMPLIFIER 


MULTI-AUDI-FONE MULTI-AUDI-FONE 0.00 
MAGNAVOX AC-3 AMPLIFIER 


CRYSTAL SET 


TELERADIO NO. 1 CRYSTAL SET 


BEEDE & WESTINGHOUSE METERS 
RCA WV77E VOLTOHMYST 


MICROPHONES 


WESTERN ELECTRICLECTRIC MODEL 360 MICROPHONE 
LEEDS & NORTHRUP MICROPHONE HUMMER 


$65 
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MILITARY 


OTHER 


AMRAD ANTENNA LOADING COIL 


AMRAD TYPE A, B BATTERY BOX 
WM. J. DUCK LOOSE COUPLER 


SUPER BALL SPHERICAL ANTENNA 
DUBILIER MICA CONDENSER 
BETZCO VIOLET-RAY 
CLAPP-EASTHAM 

GERMAN - DT&K 


TUBE CADDY, 110+ OCTAL AND MINATURE TUBES 
PILOT 3 INCH TV SET 
SENTINAL 7 INCH TV 


CUTTING & WASHINGTON TYPE II RECEIVER 
RCA RADIOLA II 


TELEFUNKON D RADIOLA RC CLONE 
CLAPP-EASTHAM HR RECEIVER 


ATWATER KENT MOODEL 4910 BREADBOARD 
PARAGON RA-10 RECEIVER 
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WESTINGHOUSE RADIOLA RT RECEIVER WARE AD-2 RECEIVER 

CLAPP-EASTHAM RZ RECEIVER CONN. TEL, & TEL. JR-3 WITH TWO J-117 TUBES 

GREBE CR-6 RECEIVER ELECTRIC SE 1950 RADIO COMPASS RECEIVER 

GEBE CR-7 RECEIVER 

GREBECR-8 RECEIVER 

GREBE CR-13 RECEIVER 

GREBE RORN RECEIVER 

GREBE RORK WESTERN ELECTRIC SE 10711 AUDION CONTROL 
BOX WITH MANUAL 


CONN, TEL. & TEL. D.T. 3 WITH TWO VT-1S 
GENERAL RADIO BC-14A RECEIVER 
ATWATER KENT MODEL 37 RECEIVER 
KENNEDY 281 RECEIVER PHILCO MODEL 514 WITH MATCHING 
KENNEDY 521 RECEIVER RCA RADIOLA 20 RECEIVER 
STRADARD YNE RECEIVER WITH EMERSON MULTIVALVE . . .$400 
NATIONAL SW-3 RECEIVER 


CROSLEYMODEL VI RECEIVER 
MARCONIPHONE V-2 RECEIVER 
RCA RADIOLA 24 RECEIVER 


OPERADIO MODEL 2 RECEIVER WESTINGHOUSE AERIOLA SR, RECEIVER 
RCA P-31 PORTABLE RECEIVER ZENITH TRANSOCEANIC 8G005Y1 
FADA MODEL 160 RECEIVER EMERSON TWO, 363A AND 704 
TRUTONE TABLE RADIO 
HEATHKIT TWO, XR-IP AND K2 
ACME REFLEX 
GERMAN PEOPLE’S RADIO 
RCA RADIOLA 60 RECEIVER 
ATWATER KENT MODEL 20C RECEIVER EMERSON & ALGENETWO, EMERSON 868, VANITY CASE 
CE TYPE V RECEIVER NATIONAL TYPE 5886 
TOM THUMB CAMERA RADIO 
FEDERAL TYPE 159 RECEIVER, WITH 4 201 TUBES 
CROSLEY 51 PORTABLE RECEIVER FEDERAL ORIENTAL RADIO, WORKING 
CROSLEY 52 PORTABLE RECEIVER GREBECR-8 HAS DUD TUBE 
FREED-EISEMAN NR-12 RECEIVER GREBECR-9, NO TUBES 
CROSLEY 5M3 TABLE SET LECAULT L-2 ULTRADYNE SUPERHET ORG SCHEMATIC 
EMERSON RADIO WITH DECO WOOD CABINET 
ZENITH AM-FM RECEIVER, WORKING 
FEDERAL MODEL 141 
RCA RADIOLA 26, NO SPEAKER OR BATTERY CABLE 
DEFOREST MR-4 RECEIVER RADIO LAMP CO. LAMP RECEIVER 
DEFOREST D-7A RECEIVER DEFOREST INTERPANEL 
DEFOREST RADIOHOME DT-70 AND DT-800 AMP ATWATER KENT MODEL 145 
DEFOREST RS-501 RECEIVER HALLICRAFTERS TW-1000A RECEIVER 
AMERICAN MARCONI CM-294C RECEIVER ZENITH TRANS-OCEANIC H500 
CLAPP-EASTHAM BABY EMERSON ZENITH ROYAL 76 
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ZEN!TH TRANS-OCEANIC 

KENNEDY TYPE 110 UNIVERSAL, #30 TUBE 
SUBSTITUTED,1 MISSING 

FRESHMAN MASTERPIECE 


MUSIC MASTER 21 INCH HORN 
TRIMM GRAND HORN 


RCA-WESTINGHOUSE MODEL FH, RUBBER 
RCA-WESTINGHOUSE MODEL FH, FIBER 
WESTERN ELECTRIC 518-W SPEAKER 


01401070 REICHMANN HORN SPEAKER 
RCA-GE UZ-1325 SPEAKER 

BROWNHORN SPEAKER 

THOMPSON HORN SPEAKER WITH LARGE BASE 
RCA 103 CONE SPEAKER 


TELEGRAPH 

REDDING ELECTRICAL TELEGRAPH INSTRUMENTS 

CATALOG, 1884 

J.H. BUNNELL STUDENTS MANUAL, 1888, COVER IS LOOSE . .$10 


TEST EQUIPMENT 
NRI MODEL 68 TUBE TESTER 


JEWERTWOMUBETESTERSTO70070 430d.) 40 aie cree $100 
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STERLING TWO TUBE TESTERS, R-402, R-411 
RADIO PRODUCTS TYPE B TUBE TESTER 


GENERAL RADIO WAVE METER 
WESTON 341 VOLTMETER, MISSING COVER 


TUBES 


TELEFUNKEN RS-207 TRANS. TUBE 
GE TYPE P IN BOX, DAMAGED BASE 
FARNSWORTH 1P25 IN BOX 


DEFOREST SINGLE PLATE SPHERICAL AUDION, 
1 GOOD FILAMENT 


VARIOUS 1 SERIES, ETC 

VARIOUS 1, 7 SERIES 

VARIOUS 3, 6, 35, 50 SERIES 
VARIOUS 190+ MANY NEW IN BOXES 


DUMONT THREE TYPE 22 CRT, TWO EXPERIMENTAL 
1099N WESTERN ELECTRIC 219-D TUBE 


CUNNINGHAMTYPE C-11 (WD11) GOOD FILAMENT 
AND EMISSION 

DEFOREST TYPE 500 FIL LEADS REMOVED BUT 
FILAMENT INTACT 


THE AWA JOURNAL / OCTOBER 2016 


REFERENCES (continued from Key and Telegraph, page 65) 


Ash, S. (2001). From Elektron to “e” Commerce; 150 Years of Laying Submarine Cables. Global Marine 
Systems. Extracts containing an additional epilogue are also available from Submarine Telecoms Forum 
internet site by WFN Strategies. See http://www.subtelforum.com/authors.htm. 

Bart, D. and Bart, J. (2008). Sir William Thomson, on the 150th Anniversary of the Atlantic Cable. AWA 
Review. Vol. 21. Antique Wireless Association. 

Briggs, C.F. and Maverick, A. (1858). The Story of the Telegraph and a History of the Great Atlantic Cable. 
New York: Rudd & Carleton. ; 
Bright, C. (1898). Submarine Telegraphs, Their History, Construction and Working. London: Corsby Lock- 

wood. 

Bright, C. (1903). The Story of the Atlantic Cable. New York: D. Appleton & Co. 

Bright, C. (1907). Submarine Telegraphy. Lecture delivered at Royal United Service Institution. London: 
J.J. Keliher and Co. 

Bright, C. (1908). The Life Story of Charles Tilston Bright Civil Engineer. Revised Edition. London: 
Archibald Constable and Co. Ltd. 

Burns, B. (2007a, October). History of the Atlantic Cable and Submarine Telegraphy. Internet Site. 
http://www.atlantic-cable.com. 

Burns, B. (2007b, October). Salient features in cable design since 1850. See Burns, 2007a. 

Calvert, J.B., (2004a, May 19). The electro magnetic telegraph. Telegraph: The History of Telecommunica- 
tions and Related Matters. University of Denver. Internet Site. 

See http://mysite.du.edu/~jcalvert/tel/ telhom.htm. 

Calvert, J.B., (2004b, May 29). The telegrapher’s equation. Engineering and Technology—Historical and 
Tutorial Articles in Civil, Mechanical and Electrical Engineering. University of Denver. Internet Site. 
See http://mysite.du.edu/~jcalvert/tech/cable.htm. 

Carter, S. (1968) Cyrus Field: Man of Two Worlds. New York: G.P. Putnam’s Sons. 

Coe, L. (1993). The Telegraph: A History of Morse’s Invention and Its Predecessors In The United States. 
Jefferson, N.C.: McFarland & Company. 

Commercial Cable Company. How Submarine Cables Are Made, Laid, Operated And Repaired (1915). 
Commercial Cable Company. Text and images courtesy of New York Public Library, Myers Collection 
at SIBL. See http://atlantic-cable.com/Article/1915CCC/. 

Cookson, G. (2003). The Cable: The Wire That Changed The World. Stroud: Tempus Publishing. 

Cookson G. and Hempstead, C.A. (2000). A Victorian Scientist and Engineer: Fleeming Jenkin and the 
Birth of Electrical Engineering. Brookfield, USA: Ashgate. 

Dearlove, A. (1896, June 19). Lord Kelvin and Submarine Telegraphy. The Electrician. Vol. 37. 

Dibner, B. (1959). The Atlantic Cable. Norwalk: Burndy Library. 

Dugan, J. (1953). The Great Iron Ship. New York: Harper and Brothers. 

Fagen, M.D. (1975). A History of Engineering and Science in the Bell System: The Early Years (1875- 
1925). Bell Telephone Laboratories, Inc. 

Field, Henry M. (1893). The Story of the Atlantic Telegraph. New York: Charles Scribner’s Sons. 

Finn, B.S. (1980). Development of Submarine Cable Communications. 2 Vols. New York: Arno Press. 

Fitzgerald, G.F. (1899). Lord Kelvin: Professor of Natural Philosophy In The University of Glasgow 1846- 
1899, An Account of the Celebrations On The Occasion of Lord Kelvin’s Jubilee As A Professor. Glas- 
gow: James Maclehose and Sons. Reprinted by Cornell Library Historical Mathematics Monographs. 
See http://historical.library.cornell.edu/cgi-bin/cul.math/docviewer?did=03620002&seq= 
1&frames=0&view=S0. 

Fleming, J.A. (1921). Fifty Years of Electricity: The Memories of An Electrical Engineer. London: Wireless 
Press. 

Glover, B. (2007, October). Cable timeline: 1845-1900. See Burns, 2007a. 

See http://atlantic-cable.com/Cables/CableTimeL ine/index. htm. 

Gordon, J.S. (2002). A Thread Across The Ocean: The Heroic Story of the TransAtlantic Cable. New Y ork: 
Walker and Company. 

Green, G. and Lloyd, J.T. (1970). Kelvin’s Instruments and the Kelvin Museum. Glasgow: University of 
Glasgow. 

Hearn, C.G. (2004). Circuits In The Sea: The Men, The Ships and The Atlantic Cable. Westport, Connecti- 
cut: Praeger Publishing. 

Holly, B. (2004). The evolution of the submarine telegraph. AWA Review. Vol. 17. Antique Wireless Asso- 
ciation. 

Hughes, R.L. (1928, January). Recent developments in submarine cable design. Journal of the Institution of 
Electrical Engineers. Vol. 66. 

Hunt, B.J. (1997). Doing science in a global empire: cable telegraphy and electrical physics in Victorian 
Britain. Victorian Science In Context. Editor B. Lightman. Chicago: University of Chicago Press. 


(continued, next page) 


OCTOBER 2016 / THE AWA JOURNAL 69 


Hunt, B.J. (2005). The Maxwellians. Cornell History of Science. Ithaca, New York: Cornell University 
Press. 

Jenkin, F. (1859). On the retardation of signals through long submarine cables. Cited in Cookson and 
Hemptstead, 2000. 

Kelvin Probe Information Site (2007, October 24). Internet Site. 

See http://www.kelvinprobe.info/introduction/lordkelvin. html. 

King, A.G. (1925). Kelvin The Man: A Biographical Sketch By His Niece. London: Hodder and Stoughton. 

Lindley, D. (2004). Degrees Kelvin: The Genius and Tragedy of William Thomson. Washington, D.C.: 
Joseph Henry Press. 

Mullaly, J. (1858). The Laying of the Telegraphic Cable With All Its Incidents And Anecdotes. New Y ork: 
D. Appleton and Company. 

Munro, J. (1895). Nerves Of The World. Bill Glover transcription of unpublished article. 

See http://www.atlantic-cable.com/Article/1895MunroNerves/. 

Murray, D. (1902). How cables unite the world. The World’s Work. 

Nahin, P.J. (2002). Oliver Heaviside: The Life, Work, and Times of an Electrical Genius of the Victorian 
Age. Baltimore: The Johns Hopkins University Press. 

Prescott, G.B. (1892). Electricity And The Electric Telegraph. 2 Vols. New York: D. Appleton and Company. 

Report (1861, April). Report of The Joint Committee Appointed By The Lords of the Committee of Privy 
Council For Trade and the Atlantic Telegraph Company To Inquire Into The Construction of Submarine 
Telegraphs. London: British Parliamentary Papers. 

Report (1863, Oct.). Report of the Scientific Committee Appointed to Consider the Best Form of Cable for 
Submersion Between Europe and America. London: British Parliamentary Papers. 

Russell, W.H. (1865). The Atlantic Telegraph. London: Day & Son. 

Sayers, R.M. and Grant, S.S. (1897, October 1). The working of long line submarine cables. The Electrician. 
Vol. 39. 

Scott, J.D. (1958). Siemens Brothers 1858-1958: An Essay In The History of Industry. London: Weidenfeld 
and Nicolson. 

Sharlin, I. (1979). Lord Kelvin: The Dynamic Victorian. University Park and London: Pennsylvania State 
University Press. 

Smith, C. and Wise, N. (1989). Energy and Empire: A Biographical Study of Lord Kelvin. Cambridge: 
Cambridge University Press. 

Standage, T. (1998). The Victorian Internet. New York: Walker and Company. 

Stokes, G. (1854). Letter from George Stokes to William Thomson dated October 16, 1854 and letters from 
Thomson to Stokes dated October 28, and December 1, 1854. Cited in Lindley, 2004. 

Submarine Telegraphy (1921). Instruction paper prepared by the engineers of the Western Union Telegraph 
Company. Chicago: American School. 

Telcon (1950). The Telcon Story: 1850-1950. London: The Telegraph Construction and Maintenance Company. 

Telegraphy (1885). The National Encyclopaedia: A Dictionary of Universal Knowledge. Illustration, Plate 
2. Vol. XII SPR-TRI. London: William Mackenzie. 

Thomson, W. (1865, Dec. 18). On the forces concerned in the laying and lifting of deep sea cables. Atlantic 
Telegraph Cable Address of Professor William Thomson LLD FRS Delivered Before The Royal Society 
of Edinburgh. London: William Brown and Co. 

Thompson, S.P. (1909). Elementary Lessons In Electricity and Magnetism. London, England: Macmillan 
Press. 

Thompson, S.P. (1910). The Life of Lord Kelvin, 2nd ed. London, England: Macmillan Press. Reprinted 
New York: Chelsea Publishing Co., 1976. 

Thomson, W. (1855a). On the theory of the electric telegraph. Proceedings of The Royal Society. Vol. 7, p. 
382-99. Also in Thomson, 1911 ART. LXXIIL. 

Trainer, M. (2004, December). The patents of William Thomson (Lord Kelvin). World Patent Information. 
Vol. 26, No. 4. Trainer’s research on Thomson’s patents continues and was updated in an email to the 
authors dated January 16, 2008. 

Trainer, M. (2007, October multiple dates). Kelvin’s U.K. Patents, 1854-1907. Internet Site. 

See https://web.archive.org/web/20090502172420/http://www.physics.gla.ac.uk/Physics3/Kelvin__ 
online/Patents.htm. 

Transmission Line Theory section of Analog Filter. (2016, Mar. 10). Wikipedia Internet Site. 

See https://en.wikipedia.org/wiki/Analogue filter. 

Weber, E. and Nebeker, F. (1994). The Evolution of Electrical Engineering. Institute of Electrical and Elec- 
tronics Engineers. Piscataway, New Jersey: IEEE Press. 

William Thomson, Ist Baron Kelvin (2007, October 3). Wikipedia Internet Site. 

See http://en.wikipedia.org/wiki/Lord_Kelvin. 


70 THE AWA JOURNAL / OCTOBER 2016 


NOW AVAILABLE FROM THE AWA MUSEUM STORE 
— All profits are used to support the Museum — 


Many other AWA items and a Museum Store order form are available on the AWA website at: 
http://www.antiquewireless.org/museum-storel.html NOTE: A printed copy of the order form 
is available on request (see Ordering Merchandise section below). 


PU BEIGARIONS AVAILABLE ON. CD oan niin... oc...coccsccencsstsenssstesssstontseeessasseeccscaseceres 


BOOKS 

The most popular AWA Review ever produced, the Atwater Kent Story by Ralph Williams 
originally issued as AWA Review #12, is available as a CD. Price is $15, postage paid in U:S.; 
elsewhere, add $5. 


Another out-of-print classic, The Hallicrafters Story by Max De Henseler, HB9RS, is also 
back as a CD. Max De Henseler was a personal friend of Hallicrafters founder Bill Halligan, 
and his book provides unusual insights into Halligan’s life and early struggles. This well-il- 
lustrated book has 245 pages, a nice Index and several handy lists of models and features. 
Price is $15, postage paid in U.S.; elsewhere, add $5. 


THE AWA JOURNAL (OTB) 

Volume | (Contains all issues from January, 1960 - March, 1985) 
Volume 2 (Contains all issues from June, 1985 - November, 1996) 
Volume 3 (Contains all issues from February, 1997 - November, 2011 
Price for one volume: $36 US, postpaid in U.S.; elsewhere, add $5 

Price for any two volumes: $65 US, postpaid in U.S. ; elsewhere, add $5 
Price for all three volumes: $99 US, postpaid in U.S.; elsewhere, add $5 


TELEGRAPH ANTHOLOGY 

Contains every telegraph article ever published through 2004 in The Old Timer’s Bulletin 
(now The AWA Journal) and The AWA Review. In addition there are photos from the 
“lost” Stu Davis Museum collection, an unpublished article by Lou Moreau on military 
keys, and the long-awaited update of the “Early Telegraph Makers” list by Roger Reinke. 
There are three ways of browsing the content of this CD: The chronological list of article ti- 
tles, a subject index and an author index. Compiled and edited by Prof. Tom Perera, 
WITP. Price is $15 postpaid in U.S.; elsewhere add $5. 


AWA REVIEWS 

Now you can acquire these scarce out-of-print volumes for your library. Volumes 1-5, Vol- 
umes 6-10, Volumes 19-24, and Volumes 25-26 are available on four CDs. Price for one CD, 
$20 US; any two CDs, $35; or all four CDs, $70, postpaid in US. Elsewhere, add $5. 


PASVVE AWG LL Niceetecsctaves sores cacecocsssensesdcesssecdcstssssoscsctesclesessacesconespectosssserccssisons cscce cc eeepeatet anna 
Antique Wireless Association name and logo in gold lettering on a dark blue cloisonné back- 
ground; 1" in diameter; clutch mounted. Price: $6 U.S., elsewhere, add $3 


AWA JOURNAL (OTB) and REVIEW BACK ISSUES. ...........cccccsssscsssssesssscesscosesccscssssssssesecees 
See a list of available back issues on the Museum Store Order Form (see below). 


ORDERING MERCHANDISE 
The Museum Store Order Form and current list of available merchandise is available for 
download on the AWA website at: http://www.antiquewireless.org/museum-store 1 .html 


or by writing Stan Avery at P.O. Box 421, Bloomfield, NY 14469. Make checks out to 
“AWA Museum” and send to AWA Museum Store at the same address. Contact 
Stan with any questions about Museum purchases. 
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THE BACK PAGE 


Interesting Images from the A WA Museum Archives 


BY JAMES KREUZER, N2GHD, MEDIA LIBRARIAN 


THE TELEFUNKEN STATION AT SAYVILLE 


The photo shows an equipment-packed 
room in the Telefunken wireless station at 
West Sayville on Long Island in New York. 
It might be the very room from which two 
momentous messages were sent through the 
station—both influencing the eventual de- 
cision of the U.S. to enter World War I. 

One was sent to German Submarines, ad- 
vising them of the position of Lusitania, a 
British passenger ship believed to be smug- 
gling arms, and giving the subs permission 
to sink it. The other, known as “The 
Zimmerman Telegram,” was sent by the 
German Foreign Secretary, Arthur Zimmer- 
man, to the German Ambassador to Mexico, 


advising him to explore the possibility of 
Germany and Mexico invading the U.S. 
should the United States give up its neutral- 
ity and enter World War I. 

According to the press release accompa- 
nying the photo, dated 1915, the United 
States seized the station after it was deter- 
mined that its neutrality had been violated 
by the sending of military messages to 
Germany. After that, station operations 
continued using U. S. Navy personnel. 

Wireless collectors and historians sorting 
through the equipment visible in the photo 
will be able to identify a total of three 
Telefunken Type ES receivers. 
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